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To: All Flight Crew Members 


MINIMUM COST ALTITUDE SELECTION 


A series of charts has been developed to 
replace the present minimum cost altitude/ 
wind trade charts. The data on these Mín- 
imum Cost Altitude Selection charts is 
displayed in a simplified, tabular format, 
At the same time, the Minimum Cost Crulse 
Thrust Setting charts have been revised to 
provide altitude capability and standard 
atmosphere temperature for all fleets. 

The new charts will be available in the 
field on or about November 1, 1978. 


MINIMUM COST ALTITUDE SELECTION CHARTS 


These charts are being issued in two 
slightly different variations of the same 
format. The charts for aircraft which are 
flown on both domestic and international 
include information for all available alt- 
itudes in the cruise spectrum without re- 
gard for directional restrictions. Those 
issued for domestic have been split into 
eastbound and westbound sections to fur- 
ther simplify their use. 


It is expected that the Minimum Cost Alti- 
tude Selection chart will most frequently 
be used enroute for altitude change based 
on finding conditions different than fore- 
east, Most initial altitude selection in 
today's operation is done on the basis of 
forecast winds by the flight planning com- 
puter which is programed with minimum cost 
altitude information identical to that 
shown on the new charts, The chart can 
also be used for manual flight planning 
when it is required, 


Ás illustrated on the accompanying exam- 
ples, the chart employs some new terms 
which may need definition, The term '"ref- 
erence altitude" is the minimum cost alti- 
tude for the adjacent weight and assumes 
the wind to be the same at all altitudes. 
Since winds are not always the same, a 
series of altitudes is shown at the top of 
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the chart as "wind improvement altitudes", 
They head columns of wind values represent- 
ing knots of increased tailwind or de- 
creased headwind required at that altitude 
to achieve the same cost as the reference 
altitude. There is a zero in the column 
representing the altitude that is the ref- 
erence altitude for the weight. The re- 
maining figures along that weight line show 
the wind improvement required to fly other 
than the reference altitude. 


The wind improvement concept i8 not com- 
plex, If the reported wind for an altitude 
other than reference is better by the num- 
ber of knots shown, the altitude can be 
flown for the same cost. If the wind is 
better by more than the number of knots 
shown, the wind improvement altitude be- 
comes the minimum cost altitude for that 
set of wind conditions. 


When forecast temperature shows that a hot- 
ter than standard atmosphere is present, 
climb capability of the aircraft must be 
checked to ensure that it can reach the 
reference altitude while still maintaining 
an acceptable rate of climb, Climb rates 
of 300 feet/minute for wide body and 500 
feet/minute for narrow body aircraft have 
been used as the cutoff point and both the 
altitude selection and cruise thrust set- 
ting charts discussed below are based on 
these climb rate figures. The premise here 
is that when average climb performance de- 
teriorates below these figures, the in- 
crease in engine overhaul cost due to the 
longer period of exposure to climb thrust 
offsets the fuel savings that might have 
been gained by going to a higher altitude, 
even though the minimum cost speed schedule 
was attainable upon reaching that altitude, 
Since such cost factors as engine overhaul 
expense are not observable by the crew, it 
is important that the computer flight plan 
or altítude selection chart altitude be re- 
cognized as the true mínimum cost altitude, 
The fact that a particular aircraft could 
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Slowly climb to some higher altitude at 
less than the acceptable average rate of 
climb does not mean that Lower cost has 
been achieved, even though the observed 
fuel flow at altitude would seem to indí- 
cate this, 


CRUISE THRUST SETTING CHARTS 


The previous chart concept and, in most 
cases, the same format remain in the Mini- 
mim Cost Cruise Thrust Setting charts. Any 
block on these charts showing information 
indicates the capability of maintaining the 
appropriate cruise mach for the aircraft 
concerned, 


Most of our aircraft do not have ciimb 
thtust capability to maintain the accept- 
able rate of climb discussed previously to 
altitudes as high as those at whlch they 
might otherwise be able to cruise, Climb 
capability is further restricted when a 
temperature hotter than the one for which 
the engine was rated exists. The cruise 
thrust setting charts for the wide body 
aircraft were recently revised to show the 
acceptable climb performance limit in the 
form of coded lines representing the рег- 
Formance limit for the temperature at which 
the engine is rated and for hotter tempera- 
ture(s), The charts for the narrow body 
fleets will now show the same information 
as appropriate, 


The altitude selection charts are based on 
the standard climb performance rating and 
Will never show a reference altitude for a 
given weight that is higher than the top 
coded line on the cruise thrust setting 
chart. However, the cruise thrust chart 
will frequently show data in blocks above 
the coded line indicating that cruise speed 
is available at that weight/altitude com- 
bination but that climb rate to get there 
is less than the established acceptable 
minimum, 


An example of the preceding is provided on 
the attached 1011 chart, The example also 
shows a change to 5,000 pound weight incre- 
ments being introduced to the wide body 
charts at this time. 


А11 charts nov have the standard ISA atmos- 
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phere temperature shown in the block with 
the altitude. Since the altitude selection 
chart shows the reference altitude in terms 
of rated climb capability, the forecast 
temperature must be compared to standard to 
determine whether the reference altitude 
can be used or 1f a lower cruise altitude 
must be used due to limited climb 
capability, 


The thrust setting charts for the 747 and 
1011 no longer show the 1,36 maneuver capa- 
bility line since neither aircraft can 
climb to or maintain minimum cost cruise at 
the 1.36 altitude limit, A new note at the 
bottom of these charts serves as a reminder 
that better than 1.3G protection is avail- 
able at all altitudes for which data is 
Shown, 


The charts for the 707, 727, and DC-9 con- 
tinue to indicate the altitude limit for 
1,36 maneuver capability. When smooth air 
is forecast, it is permissible to use an 
altitude higher than the 1,36 limit рго- 
vided your aircraft has the climb and 
cruise capability, It should be empha- 
sized, however, that the 1,36 line repre- 
sents the ability of the aircraft to with- 
stand the vertical gusts associated with 
moderate turbulence or to maneuver up to 
approximately a 40 degree bank in still 
air without encountering stall buffet, 
Combinations of turbulence and maneuvering 
could cause the onset of buffet with lesser 
values, ТЕ light to moderate turbulence 
associated with thunderstorm activity or 
clear air turbulence i8 forecast or en- 
countered after reaching altitude, the 
flight should be flown at an altitude be- 
low the 1.3G line to provide sufficient 
maneuver margin. 


(/ Kenny 


Staff Vice esident 
Flight Operations Training 
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MINIMUM COST ALTITUDE SELECTION - DOMESTIC EXAMPLE (727-31/C) 


EASTBOUND WESTBOUND 


WIND IMPROVEMENT 
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For an aircraft weighing 135,000 pounds, the minimum cost altitude is FL 370 if 
the wind is the same at all altitudes, Ic would require 4 knots more tailwind 


or less headwind to justify flying at FL 330. If more then 4 knots wind іпргауе- 
ment existed, FL 330 would become che preferred altitude, 


INTERNATIONAL EXAMPLE (747) 
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MINIMUM COST CRUISE THRUST SETTING CHART EXAMPLE (1011) 


HIGH ALTITUDE 


HEAVY WEIGHT 

|-————— — —— ——Ó—À—Ó— —— ——ÀMÀ—À— — À— —— MÀ À— —À— À — MÀ — — À—À M e I 
l l GROSS WEIGHT - 185 : 
| 1 9 а — || —-— === - Ee EE tn t A. s A tmn tt — — v... = = 
| l * tf 51414 1*9 лю K E Ба TAM Se TS ті та гала 1 
i "а гамата та кл O во въ ч рени ровя 1 814 23 
1-------- MEZ ZZ BPR а «агат ЛЕ ТЕ ТЕТЕ а га 8. 
гетите, $ во [L3 19 1 $1 v I 1. RR Taf W. T Q ест 9.1 I I @ 1 

сї ET 8 Ia ist ө bh за 2 та тая pe te L € WQ am I ет 
(NU TENPL € 1 € PF € à Oto 1^8 tee 1 a8 R W. 4 товари атол 5.1 
1--------«-----%-----»-----»«----- +----+-----»-----#-----ф- t= + | 
! 36000 | N | { ( І i I ! | I i | 281 | 281 9 281 B 281 | 
1-------- Ф +---#+----»-<----+#+----- ф<---<-<- een gs nn d en оф nn «-<« гълта 1 
I 35000 | | | i i | і | 288 | 288 | 288 | 
t -Se,. | A I l | | .555 1.549 |.543 1.536 | 
|-------- w—— ++. c< -----»-----»----- I 
I 34000 | I I I I | | 295 | 295 | 295 | 295 | 295 | 295 | 
|І -52. | ! l »556 1.551 1.545 1.539 1.532 1.526 1.521 1.515 1 
|--------ж-----%-----%Ф---- ж“------ж-----» ӛс------ #----- pn U | 
| 33000 ! I | 301 | 301 | 301 4 301 | 301 | 301 | 301 | 301 | 301 ! 301 | 301 | 301 | 301 | 
t! -50, 1 | I «553 1.557 1.551 В.546 1.540 1.534 1.528 1,523 1.517 |.513 1.508 1.503 1.499 | 
|-------- атааналнал қалала -----.,-----.-----,-----»-----ж-----%-----ж-----»-----»-----| 
I 320060 1 | 308 | 308 Ц 308 | 308 | 308 | 308 | 308 | 308 | зов | 308 | зоа | зов | 308 | 308 | зов | 
1 -ав. | 1.551 1.547 1.50 1.535 1.529 |.52% 1.519 1.514 1.509 1.505 1.501 1.496 1.492 |.488 1.484 | 
| -------- +---- gi m вашал -<-- +-----#-----#-----+----- m a ed mm ne nn ee ee m nn du nn nn ee dann nn | 


I 46. 1,534 9.520 1.524 1,519 1,515 1.510 1.506 1.502 1.498 |.494 |.489 [+485 1.281 1.478 1.474 1,470 | 


----+----- #+-----+----- #-----4-----#-----43ь------у»<- ч-н s | 


I 31000 | 315 i 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 { 315 | 315 | 315 | 315 | 315 | 


! 30000 | 320 | 320 | 320 | 320 | 320 | 320 | 320 ! 320 | 320 | 320 ! 320 | 320 | 320 | 320 | 320 | 320 | 
l 754. 1,513 1.509 1.505 1.501 1.697 1.493 1,489 1.485 1.481 1,477 1.474 1.470 1.457 1.463 |.460 1,456 | 
|--------ж-----ж-----%ж-----4-----%-----%-----ж-----ж-----»-----.----------ж-----»-----»-----%-----»-----| 
| 29000 1 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 
| 782. 1,490 1.486 1.582 1.478 1,475 [1.471 1,467 1,464 1,460 1.457 [1.453 1.450 1.446 1.443 1.439 1.436 | 
|--------ж-----%ж-----%-----%----- %-----%-----ж-----.------------.-----.-.-.....--.-------...-. .-----%-----%-----| 
| 28000 1 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 
I -40. 1.470 |.466 1.463 1.459 1.456 1.432 1.448 1.445 |.441 1,438 1.435 |.431 1.428 1.425 1.422 1,618 1 
|--------#-----+-----4-----+----- фх----- 4----- +-— $ + ++ 
| 27000 | 320 | 320 | 320 I 320 | 320 | 320 | 320 | 320 1 320 1 320 | 320 | 320 | 320 | 320 | 320 | 320 | 
| -38. 1.452 |.448 1,045 /,461 1,438 1,434 1,631 1.427 1,424 1.421 1.418 1.415 1,411 1.*08 |.405 1.602 | 
|-------- +----- +----- +----- #---<--#<-----#-----#+<-----»+----«#--<---#----- ф = m #----- #----- #----- »----- 
| 26000 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 1 320 | 320 | 320 | 320 1 320 | 320 | 320 | 320 | 
| -37. 1.435 14631 1,427 1.42% 1.421 1.417 1,414 1.41 1.408 1.405 1.402 |.399 12396 1.393 1.390 1.387 | 
I ns ne nn в а ---- ee —— «9 че ee MEA — — - V P чие ә. oe ee — - ee ee ee ee ee — A чч = — = * ++ | 
1. CHART ЕРА 15 THAT REQUIRED FOR MACH 0.84 OR 320 KNOTS IAS. 
2. ТЕ SAT 15 HOTTER THAN 570 + 15 DEGREES С OR ANTI ICE 15 ON, 
CHECK CRUISE MODE DF TAT/EPR INOICATOR FOR EPR LIMIT. 
3, ALL wEIGHT-ALTITUOE COMBINATIONS SHOWN HAVE AT LEAST 1.356 MANEUVER MARGIN. 
«. ACCEPTABLE CLIMB PERFORMANCE LIMITS: 
15 DEGREE С HOTTER THAN STANDARD imessssmanse 
20 DEGREE C HOTTER THAN STANDARO ams mu а um 
DATA PRESENTED 15: f tas | 
i EPR | 


— — to = = 


The circled box above shows that a 400,000 pound aircraft could 
climb to flight level 350 when temperature was as much as 15° 
hotter than standard (-54). It could not climb at an acceptable 
rate, however, to that same flight level 1f the temperature were 
20% hotter than standard, 
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TO: All 1011 Flight Crew Members 
and Flight Dispatch Officers 


1011-100 DIFFERENCES BULLETIN REVISION 


This bulletin contains revisions to 
Flight Operations Training Bulletin 78-7 
1011-100 Differences, Chapter 4 Perfor- 
mance Considerations. The following 
pages should be inserted ín subject bul- 
letin. 


Page 4.04 2 - Engine Inoperative Drift 
Bown procedure introduced. 


Page 4.05 Additional performance notes 
added to instructions. 


ord re 


Staff Vice Presifent 
Flight Operations Training 


FILE: 


Bullecin Section 
1011 Flight Handbook 


April 26, 
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Fuel tank temperatures must be maintained 
at 3°C warmer than calculated freeze points. 
Any action taken to maintain this tempera- 
ture should be noted in the log along with 
OAT and fuel tank temperature before and 
after such action. 


RANGE CAPABILITY 


Range Capability charts for representative 
altitudes are based on Long Range Cruise 
speed. Charts follow for 25,000 and 20,000 
feet should the loss of an engine песезв1- 
tate flight at these levels and for 14,000 
and 10,000 feet in the event of a deprea- 
surizatlon or loss of oxygen. 


Enter the appropriate chart with present 


gross welght and fuel remaining to deter- 
mine nautical sir mile range capability. 


1-ENGINE INOPERATIVE (25,000 FEET/20,000 FEET) 


FUEL FREEZE POINT CHART 
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Thowswnds of ран Preset ШЕТ А ішті 


EXAMPLE SHOWA: 4,200 pound of Jel А mimiti 


Enter chart at 4.2 on the horiznnial bng, расе 
vertically to Тебата Dost cure Proceed horgquntalby 
нші riu Tree perit Әл vertical ling When 
tilad with Je A-1 rmultant freeze poimi a 45°C 


GROSS WEIGHT 


FUEL 
REMAINING | 390,000 370,000 


330,009 320,000 


| 330,000 | 
70,000 _ he90| 1890/1725 | 1910/71760 | | |l | | | | 
60,000 1650/1550 | р 
50,000 | /1190| 1300/1215 | 1320/1240 | 1340/1265 | 1360/1290 | 1385/1305 | 1410/1320 | 1440/1335 | 
40,000 / 940 1110/1035 
30.000 790/ jas | 10 760 


FUEL GROSS WEIGHT 
REMAINING 


380,000 


370,000 360,000 350,000 
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2-ENGINE INOPERATIVE (MAX CONTINUOUS) 
DRIFT DOWN/TOTAL RANGE CAPABILITY — 


INTERNATIONAL OPERATION 


The instructions on page 4.05 should be 
referenced in conjunction with the following 
information. 


In the unlikely event of the loss of two 
engines, prompt implementation of drift down 
procedures will maximize range capability 
and minimize descent rates, Decelerate to 
drift down speed and use max continuous 
thrust throughout the descent. Maximum 
range is achieved by attaining a Drift Down 
chart groas weight/altitude combination at 
the highest possible altitude and by main- 
taining Prift Down chart EPR and IAS. 


If aircraft weight exceeds a chart weight/ 
altitude combination, fuel must be immedi- 
ately jettisoned until a chart weight/alti- 
tude combination is met. Achieving a chart 
weight/altitude combination as high as possi- 
ble ensures level off by 4,000 feet. Main» 
tain EPR and IAS to chart values throughout 
the descent. 


The Drift Down chart includes nautical air 
mile and time information for each weight/ 
altitude combination. These values are for 
information purposes and simply indicate 

the distance and time from a particular al- 
titude to the 4,000 foot level off altitude. 
Note that these NAM range figures are a 

part of and not in addition to the range 
values listed in the Total Range Capability 
chart. 


Опсе a charted weipht/altitude combinstion із 
achieved, refer to the Total Range Capabil- 
ity chsrt to determine fuel requirements for 
diversion. If fuel remaining is in exceas of 
diversion requirements, consideration should 
be given to additional fuel jettisoning to 
improve single engine altitude capability. 
Fuel remaining values in the Total Range 
Capability chart include an extra 4,000 
pounds for 15 minutes of holding over the 
diversion airport in addition to range capa- 
bility. 


T3091 


When altitude is stabilized (about 4,000 
feet), maintain Drift Down chart EPR and 
accelerate to в 2-Engine Inoperative Long 
Range Cruise chart IAS appropriate to alti- 
tude and weight. Thereafter, use 2-Engine 
Inoperative LRC thrust setting chart (page 
4,06), maintain chart speed, and accept a 
gradual increase in altitude as weight de- 
creBses. 


PROCEDURES 
l, Set Drift Down chart EPR, 
2. Jettison fuel if necessary. 
Refer to Drift Down chart Instruction 1. 
3. Adjust Drift Down chart EPR & IAS, 
Refer to Instruction 2. 
4. Ádvlse ATC nature of problem. 


5. Select desired airport for diversion. 


6, Determine range capability. 
Refer to Instruction 3, 


Start APU at 14,000 feet 1f operative. 
When VSI is gero, accelerate to 2-Engine 


Inoperative LRC speed. 
t Refer to Instruction 4. 
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2-ENGINE INOPERATIVE (MAX CONTINUOUS) 
DRIFT DOWN / TOTAL RANGE CAPABILITY 


INSTRUCTIONS 


The data presented is valid for temperatures as hot as 
ISA + 9°C, Anti-ice EPA reduction is unnecessary for 
this procedure. 


1. W aircraft weight exceeds Drift Down gross weight/ 
altitude combination, fuel must be immediately 
jettisoned {jettison rate 4500 Ibs/min) until a chart 
gross weight/altitude combination has been achieved. 
To maximize range, this should be accomplished at 
the highest possible altitude. 


2. Decelerate at altitude to drift down speed and use 
max continuous thrust throughout the descent. Ad- 
just Drift Down EPR and | АБ as altitude is lost dur- 
ing drift down. After jettison completed, read dis- 
tance and time to level off altitude. 


3. After achieving a chart gross weight/altitude com- 
bination, refer to Total Range Capability chart to 
determine fuel requirements for diversion. If fuel 
is in excess of diversion requirements, consideration 
shouid be given to additional tual jettisoning to 
improve single engine altitude capability. 


Nautical air mile range and fuel remaining includes 
credit for drift down from cruise altitude. Do not 
add Drift Down distance to these values. Fuel re- 
maining also includes an ailowance for an edditional 
15 minutes hoiding over destination at max cruise 
thrust (4000 Ibs). 


If operative, start the APU at 14,000 feet. 


4. When altitude is stabilized (about 4,000 feet), use 
2-Engine Inoperative Long Range Cruise thrust 
setting chart, maintain chart speed, and accept a 
gradual increase in altitude as weight decreases. 


ORIFT DOWN 
TIME 
GROSS WEIGHT/ALTITUDE (MIN) 
372,000 35000 | .605 |245 


371,800 33,000 | | 


371,600 31,000 | | 
371,300 29,000 


371,000 
370,400 
370,100 
369,800 


| 96 
MES 
=. 
| 92. — 
| 90 | 


[440 | 
[432 | 
[425 | 
[415 | 
[405 | 
[395 | 
385 | 86 | 
371 | 84 | 

357 | 82 _ 
342 | 79 | 
[323 | 75 | 
300 | 72 | 
275 | 66 | 
205 | 50 | 
125 | 32 | 
| of o | 


TOTAL RANGE CAPABILITY 


NAUTICAL 
AIR MILE 
RANGE 
FUEL 
REMAINING 
(X 3004) 
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2-ENGINE INOPERATIVE LAC 


STD TEMP | 360000. | 350000. 1 340000. | 330000. | 320000. | 310000. I 300000. | 290000. | 


TR mem t-r + | 


15000 | | | | 4 i | | | 
-15. | | | | | | | | 
(---------- ы--------- “--------- #--------- “--------- ь--------- ж--------- +-—------ 4---------| 
| 14000 | | | | | | | | | 
| -13. | | | 1 | | | | | 
І---------- %--------- %--------- %--------- %--------- “--------- %--------- “.--------- %--------- | 
| 13000 i l | | | | | і | 
1 -11. | | ] | | | | І І 
|+---------- ғЖ--------- в а #+---------#+---------#--------- I 
| 12000 | J i | | | | 1234/.440 | 
| -9. | | j | | | | 1.546/+13 | 
І---------- +----- —--- += r+ + | 
I 11000 | | | | |238/.438 |234/.431 | 


| 
i 
+ 


| 

і -T. | | | | | |.543/+14 |.525/*18 | 
]---------- %Ж---------%ж-----.--- +---- - === .--------- %ж--------- +——— е. %--------- | 
I папа | | | | | | 1238/2430 |234/.423 | 
| -5. | | | l | | 1.522/+18 |.505/=*22 | 
|---------- +--------- +--------- %--------- +--------- %--------- %--------- +-------.--- --------- | 
! 29000 | | | | | 1241/.429 1237/.422 1233/.415 | 
i -3. | 1 | | | |.519/%19 1.502/*23 |.4845/*25 | 
| ---- 22-0 40402 704 404 r-r 
! anno | | 1 ! [245/.427 1241/.421 1237/.414 |233/.%П7 | 
I -1. | ! | | 1-.516/*20 |.500/%24 1.483/+27 |.4Һ7/%31 | 
|---------- ж--------- “--------- --------- “.--------- ь--------- +--------- “--------- +--------- i 
і 700 | | | |249/.426 1245/,419 |241/.413 1237/.406 |233/.399 | 
і 1. 1 | | 1-512/+21 |.496/+24 [.481/*28 |.455/+31 |.449/+35 | 
|----------%---------%---------ж--------- %--------- “.--------- “--------- .--------- +--------- | 
| 6000 t i | [248/.41B 1245/,4512 1241/.405 1237/.398 1233/.392 | 
| 3. | | | |.493/+05 |.478/*28 ].563/*32 | .447/+35 | .432/+39 | 
|---------- %--------- ғ“--------- +--------- +--------- +--------- +--------- +--------- Hom | 
| 5000 | | 1252/.415 1248/4410 1|244/.404 |241/.398 |237/.391 1233/.38% | 
і 5. | t l4489/*26 |.475/+29 1.460/+32 [2445/4365 |.430/+39 |.416/+43 | 
|----------%---------ж--------- +--------- ER A +--------- ғ---------- %ж--------- %Ж--------- | 
| 4000 | 1256/6415 |252/.409 |248/.403 1244/.190 |240/.390 1236/.394 |232/.377 | 
i г. | 1.485/%27 |.471/+430 1.457/%33 |,443/+36 |.429/*40 1.514/*43 | „ориз | 
A on +--------- .--------- +--------- %Ж---------%ж--------- 

| 3000 1259/.413 1255/.407 1252/.401 |248/.395 |1244/.389 |240/.383 1236/.316 1232/.370 | 
| Ie 1.481/+17 |.567/*31 1.454/» За |.#&n/r3T | 426/+41 |.412/+44 |.398/e%8 |.384/% | 
в += +P =s +P 
1 2nnn 1229/.405 1255/2400 1251/.394 |248/.388 [2447/,382 1240/.376 |236/.369 |232/.353 | 
i 11. 1.463/%32 |.450/+39 1.437/+3R |.424/+41 ).410/+445 |.397/449 1.383/& 1.3 70/5 | 
|І----------%---------ж---------ж-.------- +--------- жЖ--------- %---------ж--------- к-------- 

і LAIN |259/. 393 1255/0492 1251/4397 |247/.381 |244/.375 |240/.369 1236/.363 1232/,358 | 
J 13. 1.,546/*36 ]|.833/Z639 | .421/+42 |.408/%45 123957469 1.392770 l.369/* | -35674 | 
І----------ж---------%---------ж--------- +--------- ф--------- +-------- #!|--------- +--------- 

i 0 1258/.391 1855/. 385 1251/.3T9 1247/7. 374 |243/.368 |239/.352 [2357.355 1231/.350 і 
і 15. 1.430/+40 1.419/+43 |.405/+47 1.392/+50 (2639807453 1.367/% 1.355/* 134274 | 


|-------------------------------------------------------------------------------- À __ | 

14 LPR 15 [HE AVERAGE REQUIRED То MAINTAIN BEST 2 ENGINE OUT SPLED, 
2. ТАГ 15 THE LIMITING TEMPERATURE ОҒ MAX CONTINUOUS THRUST FOR EPR SHOWN. 
3, ANTI-I1CE CORRECTION: 

"HLN ТАТ IS 5HOó6N REVUCE CHART EPR ,008 FUR ENGINE, „014 FOR ENGINE AND WING 

“НЕНЕ TAT IS REPLACLO BY AN ASTERESK (*) USE CHART CPR, 
ЈАТА PRESENTED IS: | {taAS/MACH | 

| ЕРЕ/ТАТ | 


eee, 
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wa} Flight Operations Training BULLET IN 78-7 


TO: All 1011 Flight Crew Members FILE: Bulletin Section 
and Flighr Dispatch Officers 1011 Flight Handbook 


1011 - 100 DIFFERENCES 
CHAPTER 4 - PERFORMANCE CONSIDERATIONS 


Attached ig Chapter 4 of "Lockheed 1011-100 
Differences" which details planning and 
performance considerations and procedures. 
Ás explained in Flight Operations Training 
Bulletin 78-1, this is the fourth of a 
series of bulletins on the subject of 1011- 
100 Differences. 


Information that is especially pertinent to 
the transoceanic operation is identified as 
"International Operation". Accordingly, 
domestic qualified crew members do not need 
to refer to the information so identified. 


This material should be studied and then 
retained in the bulletin section of your 
flight handbook until tt is incorporated 
permanently in the handbook. 


Flight Operations Training Bulletins 78-1, 
78-2, 78-3, 78-5, and 78-7 introduced in- 
formation concerning system differences 
between the standard 1011 aircraft and the 
1011-100 model. These bulletins also pro- 
vide international operational date for 
ditching and sea survival, inertial nayi- 
gation and communication, and long range 
performance. 


All 1011 crew members and flight dispatch 
officers are to review these bulletins and 
return the attached certification sheet to 
their General Manager of Flying or Area 
Manager of Flight Dispatch prior to 

April 30, 1978. 


Richard J. Kenny 
Staff Vice President 
Flight Operations Training 


April 10, 1978 


1011 - 100 
DIFFERENCES TRAINING 


Flight Operations Training Bulletins 78-1, 78-2, 78-3, 78=5, 78-7, 
and 78-8 provide information concerning system differences between 
the standard 1011 aircraft and the 1011-160 model. These bulletins 
also provide international operational data for ditching and sea 
survival, inertial navigation and communication, and long range 
performance. 


All 1011 crew members and flight dispatch officers are to review 
these bulletins and return this certification sheet to their 
General Manager of Flying or Area Manager of Flight Dispatch, as 


appropriate, prior to performing 1011-100 duties. 


Print or type your name, PRN, domicile, date, and place your 
signature in the spaces provided. This will confirm that you have 
read and are familiar with the contents of these bulletins as they 
pertain to your bid operation, Domestic or International. 


NAME (print) SIGNATURE 
PRN DOMICILE DATE 
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CHAPTER 4 


PERFORMANCE CONSIDERATIONS 


Six 1011 aircraft (11025, 11026, 11028, 
11029, 11030 and 11031) are being converted 
to а 1011-100 international configuration. 
11028 and 11029 have been leased to Delta 
and will not be used in the initial 1011 
international service. 


AIRCRAFT IDENTIFICATION NUMBERS 


When an aircraft's modifications are сош- 
plete, the aircraft identification number 
will be changed from the current 11000 
series to the 31000 series (11025 to 31025, 
etc.). The identification number change 
will permit all computer and maintenance 
programs to track these aircrait as a sepa- 
rate fleet. 


DISPATCH CODE 


The dispatch code for the 1011-100 aircraft 
is ит", 


FLIGHT PLANNING - INTERNATIONAL 
OPERATIÓN 


Additional considerations for transatlantic 
flight planning are: 


Trip fuel is normally calculated on the 
next lower directional altitude (2,000 
feet lower up to and including FL290 
and 4,000 feet lower above FL290) to 
provide for en route contingencies such 
ав restricted altitude, alternate track, 
etc. However, if payload cannot be ac- 
comodated, trip fuel may be calculated 
at optimum altitude. 


Additional capability is provided for 
en route contingencies by the required fuel 
reserves. 


RESERVE FUEL 


International reserve fuel will be 8,000 
pounda plus 25 pounds per mínute of planned 
flight time but never less than 11,000 


pounds. For example, for a planned flight 
time of 7:00, the required fuel reserve 
would be: 
8,000# 
420 minutes x 25% = 10,500# 
Total fuel reserve 18,500% 


The 8,000 pounds represents a 30 minute 
hold at 1,500 feet. This same reserve fuel 
formula must be used when operating under 
a re-release. Re-release dispatch pro- 
cedures may be used whenever necessary to 
extend a flight to non-stop operation. 


For dispatch to those stations for which 
there is no approved alternate, such as 
Santa Maria and Keflavik, the required 
reserve is 30,000 pounds. 


ALTERNATE PLANNING CHART 


The information in the Alternate Planning 
chart assumes an en route climb to optimum 
altitude, cruise at LRC, and a normal de- 
scent and approach to the alternate airport. 
This applies to both domestic and inter- 
national. Time and fuel figures are based 
on the above assumptions except for al- 
titudes 10,000 feet and below which are 
based on 250 knots IAS. 


TAKEOFF 
WEIGHTS 


Maximum taxi weight is 468,000 pounds and 
maximum takeoff weight is 466,000 pounds. 
Takeoff Performance Data worksheets now 
include the -100 weights. 


SPEEDS 


A placard incorporating V5 speeds for 
weights up to 466,000 pounds is being in- 
stalled. The new takeoff worksheets also 
incorporate lower Ушср and Vmin speeds 
that came about as a result of a recent 
re-certification of the 1011 by Lockheed. 
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WEIGHT AND BALANCE speed also lends itself to improved range 
capability. 

Weight and balance information will continue 

to be computer generated. A new stabilizer STEP CLIMB 

Crim computer is being developed to handle 


the heavier - 100 weights. Any changes to Step climbs of 4,000 feet or less will be 
operating weights and basic reference flown at M.84. Thrust up to the Maximum 
numbers will be published by message. Climb rating plus .01 EPR may be used to 
achieve M.84 step climb capability. 
CLIMB 
LANDING 
SPEEDS 
Weight 
There is no change from the present climb 
speeds. Maximum landing weight for the -100 is 
368,000 pounds. А11 landing charts now 
THRUST - INTERNATIONAL OPERATION incorporate -100 information. 
Climb thrust setting procedure is changed SPEEDS 
slightly to permit the -100 more flexibility 
in adjusting to the North Atlantic track A Vref placard for speeds up to 466,000 
structure. Select cruise mode of the EPR pounds will be installed. The re=certifi- 
computer and subtract „01 EPR for climb cation of the 1011 also resulted in slightly 
thrust setting until rate of climb fails to lower Vref speeds at some gross weights. 
500 feet per minute. At this point, select 
climb mode of the EPR computer, increase GO-AROUND CAPABILITY 
thrust to climb rating, and continue climb. . 
When rate of climb again falls to 500 feet The Englne Out Maximum Landing Gross Weight 
per minute, and if additional climb cap- chart gives go-around capability tempera- 
ability is required, add .01 EPR to climb tures for weights up to 466,000 pounds. 
mode EPR. The airport critical temperatures listed 
on the landing charts reflects go-around 
If the EPR computer is inoperative, deter- capability at the -100 maximum landing 
mine climb thrust from the Normal Climb/ weight of 368,000 pounds. 
Maximum Cruise chart and subtract .01 EPR. 
When climb rate falls to 500 feet per mío" FUEL FREEZE CONSIDERATIONS - 
ute, determine climb thrust from the Maxi- INTERNATIONAL OPERATION 
mum Climb chart. When climb rate agaln 
falls to 500 feet per minute, and if addi- The following considerations are necessary 
tional climb capability is required, add to maintain fuel tank temperatures 3°C 
-O1 EPR to the EPR listed on the Maximum above the fuel freeze point. 
Climb chart. 
The type of fuel added will be noted on the 
CRUISE M-180J as JET А or JET А-1. JET A fuel has 
a freeze point of -40°C and JET A-1 has a 
SPEED freeze point of «50°C, 
Fuel price increases now optimize minimum When adding fuel, consider all pre-service 
cost cruise at approximately M.84. Accord- fuel aboard the aircraft as JET A. If 
ingly, cruise speed for all 1011 operations, JET А-1 fuel is added, refer to freeze 


both domestic and international, will be at point, JET A/JET А-1 fuel mixture chart 

M.84 effective April 30. This lower cruise to “establixh mixed fuel freeze points. The 
Fuel Freeze Point chart is located on page 
4.03. 
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Flight Operations Training BULLET IN 78-5 


TO: А11 1011 Flight Crew Members and FILE: Bulletin Section 
Flight Dispatch Officers 1011 Flight Handbook 


1011-100 DIFFERENCES 


CHAPTER 3 - NAVIGATION AND 
COMMUNICATIONS SYSTEMS 


Attached is Chapter 3 of "Lockheed 1011-100 
Differences” which provides information on 
inertial navigation and communications modi- 
fications. As explained in Flight Oper- 
ations Training Bulletin #78-1, this is the 
third of four chapters. 


The inertial navigation equipment installed 
on the 1011-100 aircraft will normally be 
used for navigational purposes on inter- 
national flights only. This supplemental 
information is provided in addition to the 
inertial navigation portion of the Inter- 
national Procedures training course. 


Domestic flights will use the INS for atti- 
tude information. Consequently, domestic 
crews should refrain from attempting to use 
the INS equipment in the NAV mode to pre~ 
clude possible damage to the equipment. 
Domestic qualified crew members should 
study the information in the Domestic INS 
Operation section on page 3,01 and Controls 
and Indicators page 3,02, The remainder of 
the chapter provides supplementary back- 
ground information that may be of interest 
to domestic 1011 flight crews, 


This material should be retained in the 
bulletin section of your flight handbook 
for ready reference until it is incorp- 
orated permanently in the handbook, 


olark н 


Staff Vice Presi 
Flignt Operations Training 
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CHAPTER 3 


NAVIGATION AND COMMUNICATIONS SYSTEMS 


Three vertical gyros and two compass dírec- 
tional gyros are removed and replaced with 
three Delco Carousel IV Inertial Navigation 
systems. The DIR GYRO breakers located at 
155 and 1623 are deactivated. 


Two HF radios and a second ADF are provided 
in addition to the presently installed ADF 
and three VHF COMM radios. 


An INS cooling system is installed to pro- 
vide additional cooling for inertial navi- 
gation system units. 


The 1011 check lists are being revised to 
include INS related items for the 1011-100 
aircraft, 


DOMESTIC INS OPERATION 


When the 1011-100 is operated on domestic 
routes the three INS Mode Selector Units 
(MSU) will be placed in the ATT position, 
This will permit the INS vertical gyros to 
provide the necessary attitude data to 
their respective ADI and electronic units 
within approximately five minutes after ATT 
is selected. At flight termination leave 
all MSUs in OFT position. 


The RADIO/INS switches are to be selected 
to the RADIO position. This will permit 
the HSIs to display normal magnetic heading 
and radio data, 


INERTIAL NAVIGATION SYSTEM (INS) 


Each INS consists cf a Mode Selector Unit 
(MSU), Control Display Unit (CDU), Navi- 
gation Unit (NU}, and battery. 


Each NU has a computer and platform. The 
computer provides INS navigation data to 


the CDU, HSI, and autopilot/flight director. 


The platform contains accelerometers, чег- 
tical gyros, and a directional gyro. The 
vertical gyros provide attitude data to the 
respective ADI, radar, speed command, AIDS, 


and autopilot/flight director. The direc- 
tional gyro provides compass stabilization, 


INS accelerometers sense aircraft movement 
which is used to compute navigation data. 
Each INS provides its own display of navi- 
gation data and índicarions of its own oper- 
ating status. The HSI also displays INS 
data such as aircraft ground speed, dis- 
tance, course, and time to next waypoint. 


Air data computers provide altitude and 
true airspeed data. However, if the air 
data computers fail, INS will not be seri- 
ously affected. ТЕ TAS is not provided, 
the wind display will show zeros. 


CONTROL DISPLAY UNIT (CDU) 


Each CDU has a keyboard to insert data into 
the INS computer and a data selector to dis- 
play the data. 


MODE SELECTOR UNIT (MSU) 


Each MSU controls its respective INS. The 
NAY mode is the normal international opera- 
ting mode.  NÀV provides system alignment, 
navigation and attitude data. If ATT is 
selected, only attitude data ia provided 
without navigation capability. The piat- 
form vertical gyros provide attitude data 
within approximately five minutes after 
ATT is initially selected. 


BATTERY 


Each INS has its own standby battery to pro- 
vide INS power when normal aircraft power 
fails. The standby batteries are located 

in the forward avionics compartment with 

the NUs. Each can power its INS for ap” 
proximately fifteen minutes. INS cannot 

be started if its battery is not in good 
condition. 


The amber CDU BAT light will appear when 
INS is operating on battery power. The 
CDU WARN and MSU red BAT light will appear 
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INS AND HF RADIO UM 
CONTROLS AND INDICATORS 


NO. 1 MSU NO. 2 MSU 


NO. 1t INS CDU 


Бии A O i 
rI IAID 1 iw 


NO. 2 INS CDU 


MEI НЕ? 


29.999 - 


NO. 3 INS CDU 


— A 2-2. 
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if battery voltage is too low to continue 
operating and INS will automatically shut 
down. 


RNAV ANNUNCIATORS 


RNAV will appear on the HSI when its RADIO/ 
INS switch is selected to INS, RNAV will 
appear on the AFCS Mode panels when an 
autopilot/flight director is coupled to INS, 
The annunciatora are a result of area navi- 
gation installation provisions and will 
function in lieu of INS annunclators, 


HORIZONTAL SITUATION INDICATOR (HSI) 


All HSI perimeter windows are active when 
RNAV appears on the HSI. RNAV will appear 
when its RADIO/INS switch is selected to 
INS, indicating INS navigation data is 
being displayed on the HSI. 


It is possible for the HSIs to use the Ко. 
l or No. 2 INS by alternate RNAV switching; 
however, the No. 3 INS cannot be selected. 


Ground speed is displayed when RADIO or INS 
is selected, providing the MSU is in the 
NAV mode. 


The glide slope scale, bar, and flag cannot 
appear when RNAV is displayed on the HST. 


The glareshield heading selector data and 
HSI heading cursor will not agree on the 
HSI card with RNAV displayed because the 
heading cursor displays magnetic heading 
and the card displays true heading. 


RADIO/INS SWITCHES 


These two switches control the HSI displays. 
When INS is selected, RNAV and TRUE appear 
on the HSI, indicating INS navigation and 
true heading are displayed on the HSI. 

When RADIO is selected, VOR or ILS and MAG 
appear, indicating normal radio and magnet- 
ic heading data are displayed on the HSI. 
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ALTERNATE SWITCHING 


The alternate swicches perform their normal 
functions when VOR or ILS is displayed on 
the HSI. The following switching differ- 
ences apply when RNAV is displayed on the 
HST: 


HDG = No switching capability providec 
when HDG flag appears. 

DEV = No switching capability providec 
when NAY flag appears. 

RNAV - Switching capability provided 

when HDG/NAV flag(s) appear. 
When selected, HSI is switched 
to other (1 or 2) INS. 


VERTICAL GYRO 3 LIGHT 


Indicates No. 3 INS failed or its attitude 
data not valid. 


INSTRUMENT COMPARATOR ANNUNICATORS 


Annunciators will continue to function as 
on aircraft without INS. The HEADING an- 
nunciators may appear if TRUE is displayed 
on one HST and МАС is displayed оп the 
other, depending on local magnetic varia- 
tion. 


INS ATTITUDE SYSTEM 


An ATT flag will appear on the ADI to indi- 
eate the INS has failed or that its attitude 
data is not valid. Alternate ATT can be 
selected to use the No. 3 INS for attitude 
data. 


INS COMPASS SYSTEM 


Magnetic or true heading data can be dis” 
played on the HSI cards depending on the 
position of the RADIO/INS switches. True 
heading is displayed when INS is selected 
and magnetic heading is displayed when 
RADIO is selected. 
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The RMI cards always display magnetic head- 
ing deta and cannot be switched to an INS. 


AUTOPILOT/FLIGHT DIRECTOR INS OPERATION 


Each autopilot/flight director uses its re- 
spective INS for INS navigation gutdance. 
No. 3 INS cannot be used. 


To couple an autopilot/flight director to 
INS, select both VHF NAV panels to any VOR 
FREQUENCY, select either RADIO/INS switch 
to INS, turn autopilot/flight director on 
and select the NAV mode. RNAV annunciators 
will appear on the AFCS Mode panels to in- 
dicate the autopilot/flight director is 
coupled to INS. Any pitch mode can be se- 
lected to perform its normal function. 

Ld 
The aircraft will fly any change in desired 
track after passing a waypoint if the re- 
spective CDU AUTO/MAN switch is in the AUTO 
position. The course change is made just 
prior to reaching the waypoint. 


The following action is required when chang- 
ing autopilot/flight director operation 
from VOR to INS and from INS to VOR: 


To begin INS operation after tracking 
VOR, release the NAV mode, select 
either RADIO/INS switch to INS and 
re-engage NAV mode. The APFD selected 
will determine which INS is used. 


To resume VOR operation after tracking 
INS, release the NAV mode, select both 


RADIO/INS switches to RADIO, then re- 
engage NAV mode. 


After an autopilot/flight director has 
been coupled to INS, either or both 
HSIs can be switched to RADIO, if it 
becomes necessary to monitor magnetic 
heading, or VOR display. The APFD will 
remain coupled to INS ав long аз NAV 
mode remains engaged, 


INERTIAL NAVIGATION SYSTEM COOLING 


INS computers and batteries are located in 
the forward avionics compartment. An INS 


cooling fan and sensor have been installed 
which will provide backup cooling when nor- 
mal compartment cooling ís not adequate. 


An INS Cooling switch is added to the engi- 


neer's ECS Monitor panel which provides con- 
trol and indication of INS cooling. 


HORIZONTAL SITUATION INDICATOR (HSI) 


CIRCUIT BREAKERS 


1F3-CAPT HSI 
1F21-F/O HS) 
TES-AREA МАУ 
1E26- AREA МАУ 


1. TRUE/MAG DISPLAY 


TRUE - Appears when its RADIO/INS 
switch is selected to INS. 
HSI displays true heading. 

MAG = Appears when ita RADIO/INS 
switch is selected to RADIO. 
HST displays magnetic heading. 

HDG = Red flag appears when magnetic 
or INS true heading failed or 
is not valid, 


2. DISTANCE DISPLAY 
NM distance to next waypoint. Appears 


when RNAV displayed, and MSU in NAV 
position. 
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10, 


ТО-ЕКОМ POINTER 


Indicates to/from VOR station. Indi- 
cates to next INS waypoint when RNAV 
displayed if CDU selector is in AUTO, 
and MSU in NAV position, 


OLIDE SLOPE DISPLAY 


Scale and bar appear with ILS frequen- 
cy tuned, Blanked when RNAV displayed. 
Red GS flag appears if glide slope 

data fails or ds not valid when ILS is 
displayed. One dot = 52. 


Red flag appears if localizer/VOR/INS 
fails or is not valid. 


GROUND SPEED DISPLAY 


Indicates alrcraft ground speed and 
appears when RNAV displayed, if MSU 
is in NAV position. 


RNAV /VOR/ILS DISPLAY 


RNAV appears when its RADIO/INS switch 
is selected to INS, VOR/ILS appears 
when its RADIO/INS switch is selected 
to RADIO, 
system selected. 


TIME DISPLAY 

Indicates time in minutes to next way- 
point when RNAV displayed and MSU in 
NAY position, 

DEVIATION BAR 


Indicates LOC/VOR deviation or INS 
crosstrack deviation, One dot = 


VOR - 5^ 

LOC - 1% 

INS - 3 3/4 NM 
COMPASS CARD 


Indicates magnetic or true heading 
when MAG or TRUE displayed. 
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1 or 2 indicates VOR/TLS/INS 


3,05 


11. 


12, 


13, 


ALERT LIGHT 


Appears when within 2 miles of next 
waypoint when RNAV displayed, and MSU 
іп МАУ position. 


HEADING CURSOR 


Both HSI cursors controlled by glare- 
shield heading selector. Indicate 
magnetic heading, agreeing with head- 
ing window selector when MAG 
displayed. 


COURSE CURSOR AND DISPLAY 


Indicates selected LOC/VOR course or 
INS desired track, HSI course cursor 
is controlled by its glareshield 
course selector, 


INS MODE SELECTOR UNIT (MSU) з 


1. 


О, 


MODE SELECTOR 


HAY 


MODE SELECTOR 


INS off. 
Warmup power applied to 1N5. 


OFF - 
STBY - 


ALIGN = INS alignment and battery 
check provided, (Not TWA 
procedure.) 

NAV - INS alignment attitude and 
navigation data provided, 

ATT - INS attitude data provided 


without navigation data. 
READY ҚАУ LIGHT 


Green light indicates INS navigation 
data available. 


BAT FAIL LIGHT 
Red Light indicates battery voltage 


too low while INS is operating on 
battery and INS will shut down. 
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RADIO/INS SELECTOR SWITCH 


RADIO 


RADIO - RSI displays МАС and VOR or ILS 


deta, 

INS - HSI displays TRUE and RNAV. INS 
data provided to HSI if MSU in NAV 
position, 


FAILED INERTIAL NAVIGATION COMPARISON 


LIGHT (FINC} 


Red light indicates INS computed present 
position out of tolerence for navigation 
purposes. 


INS COOLING 


Ж» 
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CIRCUTT BREAKERS 


2019, 21-INS CONT FAN 
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INS COOLING SWITCH 


Provides control and indication of INS 
cooling fan in forward avionics compartment. 


OUT = Normal switch position. Auto- 
matic INS cooling provided, 
IN - Alternate switch position. 


Starts INS fan. 

LO FLO - Airflow in ventilation duct 
too low for normal cooling. 
Extinguished when duct 81г- 
flow returns to normal. 

ON - INS fan automatically 
operating. 


INS CONTROL DISPLAY UNIT (CDU) 


BIS /TIME 
WIND 


CIRCUIT BREAKERS 


1G6 - VG/INS-1 
1E6 - INS PWA | NO. 1 INS 


1E7 - INS HTR 
1G24 - INS/VERT GYRO 
1625 - INS НТВ | МО. 2 INS 


1E24 - INS - 3/GYRO -3 


1E25 - INS - 3 HTR | NO. 3 INS 
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DATA WINDOWS 


LEFT - Displays numerical data and 
latitude to 1/10 of a minute. 
Comprised of a five digit 
display plus symbols for deci- 
mal, left/right displacement 
and north/south latitude. 

RICHT ~ Displays numerical data and 
longitude to 1/10 of a minute, 
Comprised of a six digit dis- 
play plus symbols for decimal, 
degrees, left/right displace- 
ment and east/west longitude. 


INSERT SWITCH 


When illuminated, indicates computer 
ready to accept data. Light will go 
out when data inserted in computer. 
Light stays on if data rejected, 


WARN LIGHT 


Red light will come on if out of toler- 
ance condition exiats in INS, If data 
selector is placed to STS (status), 
Action code display appears in right 
data window. Pressing TEST switch will 
reset WARN light if malfunction has 
cleared, 


KEYBOARD SWITCHES 


Switches insert numerical and direct- 
fonal data into computer. Type of data 
being loaded depends on poaition of 
data selector. 


BATTERY LIGHT 


Amber light indicates INS is using 
battery power. 


ALERT LIGHT 


Amber light indicates aircraft is with- 
in two minutes of waypoint, Goes out 
when INS switches ta next navigation 
leg. If AUTO/MANUAL switch in MAN, 
light will flash indicating leg switch- 
ing did not occur, 
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CLEAR SWITCH 


Provides clearing of data which is 
typed on keyboard and appears in data 
windows or From/To window but has not 
been inserted. 


WAYPOINT SEQUENCE CHANGE SWITCH 


When pushed, illuminates to indicate 
system 15 ready to accept a waypoint 
sequence change in From/To window. 
Light will go out when а sequence 
change is inserted or when CLEAR is 
pressed. 


REMOTE SWITCH 


Amber light illuminates to indicate 
system ready ta accept remotely 
loaded waypoint data, Also used with 
HOLD switch to freeze present positior 
display. REMOTE must be selected on 
each INS to be loaded, Pressing 
REMOTE a second time will release 
remote function, 


HOLD SWITCH 


Freeze position display in data 
windows. 


If REMOTE switch is engaged on all 
three INS, pressing HOLD will freeze 
present position display on all INS, 
FROM/TO WINDOW 


Displays waypoint sequence on which 
the navigation information is being 
computed, 
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INS DATA, WAYPOINT AND AUTO/MAN 
SELECTORS 


1. 


13091 


WAYPOINT SELECTOR 


Assigns a sequence number (1 to 9) to 
waypoints as they are loaded. Number 
indicates which waypoint will be dis- 
played in data window 1f data selec- 
tor is in НАУРТ position. 

AUTO /MANUAL SELECTOR 

AUTO - System will auto- 

matically sequence 
WAYPOINTS in num- 
erical order: 

1-2, 2-3, 8-9, 
9-1, 1-2, 

MAN - Automatic leg 
switching won't 
occur. System 
continues to fly 
extension of leg 
shown in FROM-TO 
window, 

TEST - Tests lights in 

(WARN light off) mode selector and 
control display 
units, 
light is on, also 
tests HSI display 
and INS comparison 
lights. 

TEST - Causes malfunction 

(WARN light on) code to appear in 


If NAV READY 


3, 


right data window. 
Tf malfunction was 
transient, pressing 
TEST also resets 
WARN light. 


DATA SELECTOR 


Dim 


Controls lights for deta windows, 
aununciators and FROM/TO display. 


Track/Ground Speed (ТК/65) 


True track in tenths of degrees. 
Ground speed in knots. 


Heading/Drift Angle (HDG-DÀ) 


Heading - True heading in tenths 
of degrees. 

Drift Angle - Angular difference 
between true heading and track 
in degrees left or right of 
heading. 


Cross Track Distance/Track Angle 
Error (XTK-TKE) 


Gross Track Distance - Lateral 
distance from desired track to 
present position in tenths of 
miles left or right of desired 
track. 

Track Angle Error - Angular dif- 
ference between desired track 
and actual track in degrees left 
or right of desired track. 


Position (POS) 


Displays present position of air- 
craft in latitude and longitude 
to tenths of minutes. Also used 
to load gate position for align 
ment. 
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Waypoint (WAYPT) 2. Action and Malfunction Codes 


Displays coordinates of waypoint When INS WARN light is on, these codes 
selected by waypoint selector. will indicate action to be taken. 
Pressing TEST switch will cause mal- 
Distance/Time (DIS/TIME) function codes to be displayed. When 
а11 malfunction codes have been dis- 
Nautical miles from present posi- played, the second and third digits 
tion to next waypoint shown in will again indicate an action code or 
FROM/TO window. Minutes from go blank. 
present position to next waypoint 
shown in FROM/TO window. 01 - INS failure that may damage equip- 
ment. 
Wind (WIND) 02 - Failure of NAV mode. 
03 - INS NAV data to HSI and AP/FD 
True wind direction (in degrees) system unreliable. CDU display 
and velocity (in knots). Not is still valid, (does not illu- 
valid if air data computer or TAS mínate WARN light). 
fails. 04 - (Ground only) INS alignment un- 
satisfactory. 
Desired Track/Status (DSRTK/STS) 05 - (Ground only) INS alignment un- 


satisfactory. 
Desired track from last waypoint 


to next waypoint inserted in FROM/ 3. ACTUAL PERFORMANCE INDEX 

TO window. System status and ac- 

tion codes displayed in right data 9 - Standby mode, INS warmup. 
window. 8 - Platform leveling, Attitude 


mode available. 


INS STATUS CODES 7 - Coarse azimuth, Gate position 


T3091 


must be inserted before fine 
alignment will start. 


— “1 I I 6 - Fine alignment. 
| =m 5 - INS ready to navigate using 
Ll L. ll stored correction factors 


from previous flight. 


4 to 0 - INS starts recalibrating cor- 
rection factors. As actual 
performance index gets lower, 
the system operates more on 
recalibrated correction fac= 
tors and less on stored cor- 
rection factors from previous 

When the data selector switch is in flights. 

DSTRK/STS position, the right data 

window will display codes to identify 4. DESIRED PERFORMANCE INDEX 

operational status, malfunctions and 

performance index. 5 - INS uses stored correction 
factors from previous flight. 

Operating Mode 4 to Q = Correction factors are recali 
brated during alignment. 

Code 0 = Computer not in NAV mode. At turn on, INS will display 

Code | = Computer in NAV mode. 5. Lower index may be loaded 
if desired. 
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INS TEST AND ALIGNMEMT 


The aircraft must not be moved during INS 
alignment. 


INS shall be realigned at flight origination 
and crew change stations, 


The flight engineer will accomplish the fol- 
lowing on all three INS sets after normal 
electrical bus power is available and master 
radio switches are pushed in? 


Place INS mode selector to КАТ. 
Adjust CDU lights to desired brillance. 
Rotate CDU data selector to POS. 


Press test switch on CDU and observe the 
following: 8s appear in both data 
windows, all condition Lights at CDU and 
INS mode selectors are illuminated and 
INS comparator (FINC) light comes on 

for the set being tested, Release test 
switch and observe that INSERT light 
only remains on. 


Check data selector in POS and load 
gate latitude. Check left data window 
for correct latitude and INSERT. 


Load gate longitude and check right 
data window for correct longitude and 
INSERT, Ensure that INSERT light goes 
out after latitude and longitude have 
both been loaded. 


Place data selector to DSTRK/STS, 

Check that desired performsnce index 

5 appears in right end of right data 
window; if not, press 5 key and INSERT, 
Index cannot be changed after alígnment 
is complete. 


INS ALIGNMENT COMPARISON AND 
INTERNAL CHECK 


During INS alignment, the gäte coordinates 
inserted into the three INS units are com- 
pared. Á difference of more than .7 NM 
will cause a CDU WARN and FINC light to 
appear, This comparison will aid in detec- 
ting the insertion of the wrong present 
position coordínates. 


T3091 


Once aligned, INS compares the inserted al- 
ignment position with its memory of present 
position at shut down for the previous 
flight, If the difference between inserted 
position and memory position is less than 
30 miles, INS computes corrections to re- 
duce errors on the next flight. If the 
difference exceeds 30 miles, the INS WARN 
light appears. 


INS CHECK AND WAYPOINT LOADING 


The first officer will accomplish the 
following INS check and loading procedure 
after the MSU green READY NAV lights 
appear! 


Check the INS mode selectors are in the 
ҚАУ position with READY NAV lights on. 


At each CDU check for correct alignment 
status and confirm correct geographic 
gate position has been loaded. 


Place both RADIO/INS switches to INS. 


Press test switch on CDU and observe 
the following: 8s appear in both 

data windows, all condition lights at 
CDU and INS mode selectors are illum- 
inated and INS comparator (FINC) light 
comes on for the set being tested. 
Check the appropriate HSI for TRUE head- 
ing, course cursor and course window 
display for agreement. ALERT light on, 
8s displayed on all HSI windows, and 
RNAV displayed. Release test switch. 


Return both RADIO/INS switches to RADIO 
and check that MAG and YOR or ILS appears 
in HSI window. 


Following receipt and confirmation of ATC 
clearance, and when appropriate, waypoints 
may be loaded using the following procedure 


Press the remote switch on each CDU. 
Remote lights should be on. 


On one CDU, rotate data selector 
switch to WAYPT. 


Rotate waypoint selector wheel to first 
waypoint number. 
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Check left data dis- 
play window to confirm that latitude 


Load latitude. 


is correct, then press INSERT. 
Load longitude. Check right data dis- 
play window to confirm that longitude 
is correct, then press INSERT 


Move waypoint selector wheel to next 
number in sequence and repeat loading 
procedure for each waypoint in the 
flight plan. 


All waypoints must be checked on a 
CDU other than the one on which they 
were loaded. This check is to be 
made by a crew member other than the 
one who loaded the waypoints. 


When loading is complete, release the 
remote function by pressing the remote 
switch once again and note remote Lights 
go out. 


HSI DISPLAY - BEFORE TAKEOFF AND LANDING 


It is necessary to have both RADIO/INS 
switches selected to RADIO. Check that 
MAG and VOR or ILS appear on Hsls. 


INS INFLIGHT PROCEDURES 


Prior to establishing INS navigation, an 
effort should be made to determine the 
most accurate INS system, preferably 

No. 1 ок No. 2, Should a system be found 
со be’considerably more accurate, that 
system should be selected as primary for 
navigation and used to navigate the air- 
craft utilizing the appropriate autopilot. 
The No. 3 INS cannot be coupled for auto- 
pilot operation, therefore, it should not 
be selected as primary except for MEL 
limitations. 


INS navigation data and cross track error 
should be monitored by selecting both HSIs 
to INS using the RADIO/INS switch. Note 
that zero XTK error by itself is not a 
valid check of navigational accuracy since 
an error in waypoint loading will cause the 
aircraft to fly on course to the wrong 
coordinates, 


The primary INS should routinely be selec- 
ted to POS as a continuous check of present 
position versus flight plan. А periodic 
check of XTK/TKE and DIS/TIME should be 
made to confirm navigational accuracy. 


The secondary INS should routinely be selec- 
ted to DIS/TIME. TIME can be used to moni- 
tor the ETA for the next waypoint and a 
discrepancy between current ETA and flight 
plan ETA would point out a possible error 

in the loaded waypoint or in the flight 
plan. A periodic comparison of XTK/TKE 
will provide a gross error check of the 
primary INS. 


The No. 3 INS should routinely be selected 
to WIND. Wind along with temperature can 
be helpful in anticipating possible turbu- 
lence. Wind should be logged at the inter- 
mediata 5^ meridian for inclusion in the 
next position report. A periodic compari- 
son of DIS/TIME will provide a gross error 
check of the secondary INS. 


Approaching а waypoint change, it is essen- 
tial that both pilots recheck the coordi- 
nates for the next waypoint to be used. 
This confirmation of correct coordinates 
will be made at or just prior to the alert 
light coming on. It will be made in both 
the primary and secondary INS to preclude 

a navigational error induced by incorrect 
waypoint loading. 


A continuous cross check between INSs to 
compare XTK/TKE, POS, WAYPT and DIS/TIME 
will further insure navigational accuracy 
and prevent undetected navigational 
excursions. 
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AUTOPILOT/FLIGHT DIRECTOR INS PROCEDURES 


LT 
2 

үз 
¿WA 


pa? 
x 
oS r MÁS 


WAYPT 


€” 

(1) VECTOR ING must be released and selected again. 

‚Select A or В AP to CMD, turn FD on. (3) ALERT LIGHT 

«Select HDG mode with desired heading 

set in window or use control wheel Appears on HSI when within 2 minutes 

steering. of next waypoint if RNAV displayed. 

«Select any pitch mode, or use control If course change required, it will 

wheel steering. take place prior to reaching waypoint 


with CDU switch in AUTO. 
(2) INS APFD ENGAGEMENT 
(4) APFD VOR/ILS AT DESTINATION 

«Select either or both RADIO/INS 


switch(es) to INS. TRUE and RNAV will -Release NAV mode. 

appear on HSI. «Select both RADIO/INS switches to 
«Select any VOR frequency in both VHF RADIO. 

МАУ control panels. ‚Tune radio(s) to desired ILS or 
‚check for proper INS desired track in VOR frequency. 

HSI course window. .Reengage NAV or desired navigation 
‚Select NAV mode. RNAV annunciators or approach mode (A/L, APR, LOC) 
appear on AFCS Mode panels.  HDG mode and resume normal APFD operation. 


will disengage if selected. If NAV 
mode was engaged for VOR tracking, it 
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AIRWAYS OPERATION COURSE CHANGE BETWEEN WAYPOINTS 


These procedures may also be used when Example: While on leg 2-3, proceed 
operating on airways with the following from present position direct Lo way- 
exceptions: point 4. 

Radio is the primary navigation reference Recheck waypoint 4 coordinates. 

and the RADIO/INS switches must be se- 

lected to RADIO. Both HSIs will display Press WYPT CHG switch. 

MAG heading and provide radio navigation 

information to monitor airway operation. Type new sequence in FROM-TO window 


(0-4) and INSERT. 
The INSs should be selected to XTK/TKE, 


DIST/TIME, and WIND. The INS will display navigation infor- 
mation from present position direct to 
The autopilot/flight directors may be waypoint 4. 


operated coupled to INS or VOR. 
DISTANCE/TIME CHECK TO OUT-OF-SEQUENCE 


TRANSITIONING TO INS NAVIGATION WAYPOINT 
Approaching the radio aid that defines the Example: While flying leg 2-3, check 
beginning of inertial navigation: distance and time from waypoint 3 to 


waypoint 7. 
Accomplish a gross error check by com- 


paring present position and trosscheck Data selector to DIS/TIME. 
data on each INS with the radio navi- 
gation data. REMOTE and HOLD can be Press WYPT CHG switch and load 3-7 in 
used to compare all three INS». FROM- TO window. Do not insert. 
Recheck the coordinates of the two way- Ihe left data window will display total 
points that define the first leg. distance from waypoint 3 to waypoint /, 
the right data window will display time 
RADIO/INS switch to INS. The HSI will from waypoint 3 to waypoint 7 based on 
now display INS data and TRUE heading. present ground speed. 
TO CHANGE SEQUENCE OF WAYPOINTS OR To return to normal operation, press 
BYPASS A WAYPOINT CLEAR switch and FROM-TO window will 


return to leg 2-3. 
Example: Bypass waypoint 3, go direct 


from waypoint 2 to waypoint 4. The INS will navigate on the inserted 
leg (2-3), while displaying distance 
Recheck waypoint 4 coordinates. and time for another leg (3-7) as long 


as the INSERT is not pressed. 
When ALERT light illuminates prior to 


reaching waypoint 2, press WYPT CHG DISTANCE ABEAM CHECK 
switch. 
Example: While flying airways you are 
Type desired waypoints on key board cleared direct present position to a 
(2-4). distant VOR (waypoint 6) and all three 
inertials have 0-6 inserted in their 
Check that FROM-TO window shows desired INS have 0-6 inserted in their FROM-TO 
sequence (2-4) then INSERT. The INS windows. Later ATC asks "How far abeam 
will automatically switch to leg 2-4. an intermediate VOR the aircraft will 
pass." 
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Use No. 3 INS to solve the problem. 


Enter the intermediate VOR as a way- 
point. (waypoint 4). 


Press WYPT CHG and load present position 
to waypoint 4 (0-4) in the FROM-TO win- 
dow then INSERT, 


Select DIS/TIME and note the distance. 
(200 nm). 


Using the wind side of the Jeppesen 
computer, put diatance over TAS index 
and read over TKE to find distance 
abeam the VOR, 


{М5 DIVERSION PROCEDURE 


Tf an inflight diversion, other than the 
normal flight plan change, becomes 
necessary: 


Data select switch to WAYPT. 


Waypoint selector to a number following 
the one shown in the FROM-TO window. 


Load and INSERT the coordinates of the 
diversion point. 


Using the WYPT CHG awitch, load and in- 


sert the new leg (waypt "0" to the div- 
ersion waypoint) in the FROM-TO window. 


The autopilot will immediately capture 
the new desired track to the diversion 
point. 


TO RETURN TO RADIO NAVIGATION 


Tune the VOR to the arriving landfali 
radio aid. 


Select the inbound course with the 
course select knob. 
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Once positive identification of the 
tedio aid is established, place the 
RADIO/INS switch to RADIO. 


Corrective action should be taken im- 
mediately to establish the aircraft on 
the proper inbound radial so as to 
arrive directly over the fix and on 
the proper course. 


RESTARTING INS IN FLIGHT 


If an INS is turned off in flight, the 
navigation function is lost until realigned 
back on the ground. 


INS can be restarted in flight however, to 
supply attitude data. To do this, place 
the mode selector to ATT. The INS plat- 
form will cage to the air frame, tempera- 
ture will be brought to the proper level, 
and gyros will spin up to proper speed. 
When attitude data is available, the ATT 
flag will go out of view on the ADI, 


INS OPERATION AFTER LANDING 


When parked, place all CDU selectors to POS 
and record the existing latitude and longi- 
tude in the aircraft log. 


If an action code waa displayed during the 
previous flight, make the appropriate 
writeup in the aircraft log. 


Àt intermediate stations where no crew 
change occurs, leave all mode selectors in 
NAV. 


At flight termination or off line stations 
where no TWA maintenance is available, 
leave all mode selectors in OFF. 


If necessary to shut down INS electrical 

power for any reason, place INS mode se- 

lectors to OFF to prevent unnecessary INS 
battery depletion. 
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1011-100 INS LOGBOOK DATA 


The engineer will enter INS departure turn on time and arrival present position in the 


MALFUNCTION section of the logbook. 
Malfunction code numbers will also be entered, 


Previous INS malfunctions, 


including Action and 


The following example illustrates how to enter INS position and on time data: 


MALFUNCTION 


INS No. 1 =- ENS No. 1-N51282! иә 


INS No. 2 151° 28.8' W 27. D 


on time И time-1630 


AN ESA eset 


^ "NS ADDITIONAL PROCEDURES 


CDU WARN LIGHT ON 


1. 


Select DSRTK/STS. Action and mal- 
function codes will appear in second 
and third digits of right hand CDU 
window. 


Press and release TEST switch to 
cause all malfunction codes to 
appear. 


If WARN light goes out, leave af- 
fected INS in NAV mode but select 
another INS for primary navigation 
reference. 


If warn light remains on and action 
code reappeara enter action and mal- 
funetion codes in the logbook and 
refer to the following for corrective 
action: 


Code 01 - Turn INS off. 

Code 02 - If INS FINC light on, 
select ATT. Select APFD-B 
with No. 1 FINC light. 
Select APFD-A with No. 2 
FING light. 


WORK PERFORMED. STATION, DATE 
MECHANIC MAKING CORRECTION 


CODE: OA TT 


Code 03 - 


Code 04 - 


Code 05 - 


O ves Os 


If INS FINC light not on, 
leave affected INS in NAV 
mode, but select another 
INS for primary navigation. 
Since the WARN light can- 
not be cleared, STS posi- 
tion must be monitored. 

If another problem develops 


thac could damage INS, 
will change co 01. 


02 


Check for unreliable sig- 


nals to HSI and APFD. 
Select HSI and APFD to 
affected INS. 


un“ 


(Ground only) Select STBY, 
then NAV to re-align INS. 
After inserting present 


position, select STS. 
Press and release TEST 


until all codes clear and 


WARN light goes out. 


(Ground only) Select OFF, 
then NAV to realign INS. 
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5, If an INS is selected to ATT ог 
OFF because of an inflight 
malfunction: 


Compare present position readout 
on remaining INS CDUs. If they 
agree, select either INS as 
primary navigation reference, 


If any significant difference 
exists between the remaining 

INS units: Use other APFD. 
Place data selectors to XTK/TKE. 
Maintain equal cross track dis- 
tance between the remaining two 
sets. This will average out 

the difference between the INS 
units. 


HST HDG/NAV FLAG(S) WITH RNAV DISPLAYED 
1. Select alternate RNAV switch. 


2, Engage unaffected autopilat/flight 
director as required. 


INS LO FLO LIGHT 


1. Check that ON light also appears 
on INS cooling switch. 


2, If ON light does not appear, press 
switch in to manually operate INS 
cooling fan. 


HF COMM RADIOS 


3 


ОО 


ОО 


USB 158 
АМ 


186 646 ed. 


CIRCUIT BREAKERS 


usa 138 di 
SENS 


101, 3-HF No. 1 DC, AC 
1019, 21-HF No. 2 DC, AC 
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1 MODE SELECTOR 


OFF = HF off. 

AM ~ Amplitude modulation in 2 to 
30 MHz frequency range. 

USB - Upper side band. Normally used 
because it is more effective 
for long range communication. 
Transmitting and receiving 
station must be in same mode, 

LSB - Lower side band. 


2 FREQUENCY WINDOW 

3 FREQUENCY SELECTORS 
May be selected from 2,000 to 29,999 
МН? in one KHz steps. Transceiver 
capability 2,800 to 26,999 MHz, 

4 RF SENS CONTROL 


Controls squelch or receiver sensi- 
tivity for best signal noise level. 


HF RADIO ADDITIONAL PROCEDURES 
HF TRANSMITTING/RECEIVING DIFFICULTY 


If difficulties are encountered either in 
transmitting or receiving HF communica- 
tions, 1t may be the result of the HF 
coupler interlock malfunctioning. Pull 
and reset DC and AC circuit breakers, ІСІ, 
3 and 1019, 21, 
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GEOGRAPHIC GATE POSITIONS FOR INS ALIGNMENT 


ICAO ТАТА 

AIRPORT IDENT IDENT GATES LATITUDE LONGITUDE 

Bangor KBGR BGR N44°48.0' М 68°49.0' 
Boston KBOS BOS DOM NA2?22.4' W 71^01.3' 
Boston KBOS BOS INTL NA2?22.1' W 21200.9" 
Dublin EIDW DUB N53°25.7' W 6%14.8' 
Frankfurt EDDF FRA TWA N50°02.9' E 8°35.1' 
Frankfurt EDDF FRA NEW N50°02.9' E 8°34.5' 
Gander СҮХ YQX N48°56.8' W 54934,5! 
Gatwick EGKK GWK М51%09.3! W 0709.8! 
Соове Вау CYYR YYR N53°19.3' W 60°24.8! 
Halifax CYHZ YHZ N44%53,2' W 63?30,9' 
Keflavik BIKF KEF 5 N63°58.2' W 22935.8! 
London EGLL LHR N51?28.2' Y 27.6! 
Manchester EGCC MAN N53°21.5' Ы 2°16.3' 
Montreal CYUL YUL NA5?27.3' W 73%45,1' 
Newark KEWR EWR TWA N40?42.3' W 74?09.9' 
New York KIFK JFK TWA N40°38.7' М 73%46.6' 
New York KJFK JFK Her 12 N40°38.9' W 73?48,5' 
Paris LFPG CDG N49°00.9' E 2°32.7' 
Faris LFFO ORY N48°43.6' Е 2?21.8' 
Paris ТЕРВ LBG N48°57.0' E 2°26.0' 
Philadelphia KPHL PHL THA N39°52,5' W 75^14,6'! 
Prestwick EGPK PWK 1-8 N55°30.7' W 4°36.4' 
Shannon EINN SNN TWA N52°41.6' М 8°55.2' 
Toronto CYYZ YYZ NA3?41.0' W 79?37.3' 
Windsor Locks KBDL BDL TWA N41?56.1' W 72941,1! 
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INS ATTITUDE SYSTEM 


CAPT ADI 


wa REA 


F/O ADI 


АТ? = АТТ 
E в 
: А 
- s 
- в 
APFD-A ашса АРЕПр-В - “ 
= “ 
г . 
E , 
SPEED TUTTO SPEED - 
COMMAND-+ = COMMAND-2 
= = 
- : 
= = 
CODE /CONDI TION 
NO. 1 INS ATTITUDE..... 
NO. 2 INS ATTITUDE..... 
NO. 3 INS ATTITUDE...... 
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INS/COMPASS SIGNALS 


TEST 


INST COMPARATOR 


TEAT 


gm И 


RAD G +: а x x x x x 


NS 


OE 
| 
| 
| 
| 

E ш 
= ш 


AAA AAA III фи за + 


" 
й 
" 
й 
COM BASS GOIZA Inna a y cor MPASS 
COUPLER М COUPLER 
4 
р 


CODE/CONDITION 


. | COMPASS МН...... 
„2 COMPASS МН...... 


m 


от +é F тол а фа а 


am. ++ = ++. = а 


ква €9 " 9 à à в в 
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INS/RADIO NAVIGATION SIGNALS 


EJH] 
COURS is 


c Np 


CAPT F/O 
HSI HSI 


MI 


r3 
(с 


72 


= 


RADƏ 


SALIA TITO 


AS 


J| ra, 4 
ПИ 


САРТ АП! 


САРТ ЯМІ 


CODE/CONDITION 


NO, 1 RADIO МАУ SIGNAL, ....... iw 
‚2 RADIO МАУ SIGNAL, ....... 


BOB OP oa жанаа ш 


»o- o" B à d NB à qa + Fr + 


ee o og 


Ж IF APFD IN NAV MODE AND HSI INITIALLY SELECTED TO INS. 
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TO: А11 1011 Flight Crew Members 


1011 TAIL STRIKES 


We have recently experienced several іпсі- 
dents of tail strikea occurring during take» 
off or landing. Since most occurrences of 
this type are avoidable through the use of 
good operating technique and knowledge of 
the relation between aircraft body attitude 
and tail or fuselage contact, we have pre- 
pared a review of these factors, Although 
the cost of repairing aircraft damage fol- 
lowing a strike ts important, the need to 
operate our flights with a greater margin 

of safety is of primary concern. This bul- 
letin will review takeoff and landing tech- 
niques relative to their effect on tail 
strike potential and will show the relation- 
ship between pitch attitude and possible 
runway contact upon landing. 


Takeoff 
continue 


the air- 
Or а пах” 


Start a smooth rotation at V. and 
this action through liftoff until 
speed stabilizes at Ур + 10 knots 
imum pitch angle of 17 degrees is attained. 
Eatly or abnormally fast rotation can cause 
the tail akid to strike the runway before 
liftoff, as well ag adversely affect take- 
off performance. 


Landing 


Proper airspeed and approach path control 
are essential to a successful approach and 
landing. If any significant departure from 
the normal approach path occurs below 500 
feet and corrective action 1s not immedi- 
ately successful, go around, 


Pitch Attitude For Landing 


The normal pitch attitude on final approach 
in landing configuration is approximately 


(rwa) Flight Operations Training (YU) IL (L 12 1178-4 


- March 9, 


Bullerin Section 
1011 Flight Handbook 


FILE: 


7 degrees, based on a 3 degree glide path. 
The landing flare requires only a slight 
pitch change from normal approach attitude, 
Initiate flare and start closing the throt- 


tles at approximately 30 feet. By holding 
back pressure to maintain flare attitude, 

touchdown should occur just as the throt- 

tles reach the closed position. 


The following illustration shows pitch at- 
titude at touchdown relatíve to tail skid 
and fuselage ground contact. Notice that 
bank angle improves the tail strike margin 
slightly. An approach in a 30 knot cross- 
wind, howeyer, only requires approximately 
4% degrees of bank so the improvement is 
not of major significance. 


20 


PITCH ATTITUDE - DEG. 
с 


Ü 


0 5 
BANK ANGLE - DEG 


1978 


The preceding illustration shows that the 
tail skid will strike the runway at approx- 
imately 12-13 degrees of pitch with the 
struts fully extended. However, with the 
struts fully compressed this pitch attitude 
is decreased to 11 degrees or less. If the 
flare is accomplished too high and the alr- 
eraft is held off in an effort to achleve 

a smoother landing, the increased pitch 
attitude may cause the tail skid to contact 
the runway. If holding off results in 
dropping onto the runway, the combination 
of fully compressed struts and high pitch 
attitude may cause both the tail skid and 
the fuselage to strike the runway. 


22-47 Kenny 7 
Staff Vice Presidefit 


Flight Operations Training 


78-4 -2 - 
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тил) Flight Operations Training BUIL Бе T] |M 78-3 


TO: All 1011 Flight Crew Members and FILE: Bulletin Section 
Flight Dispatch Officers 1011 Flight Handbook 


1011-100 DIFFERENCES 


CHAPTER 2 - DITCHING PROCEDURES AND 
SLIDE/RAFT INFORMATION 


Attached is Chapter 2 of "Lockheed 
1011-100 Differences" which introduces 
safety equipment changes and details 
1011 ditching procedures. As explained 
in Flight Operations Training Bulletin 
78-1, this is the second of four bulle- 
tins on the subject of 1011-100 Differ- 
ences. 


This material should be studied and then 
retained in the bulletin section of your 
flight handbook until it is incorporated 
permanently in the handbook. An updated 
cover sheet is provided with this bulletin 
which replaces the one issued with Bulle- 
tin 78-2 dated January 16, 1978. 


Ach] J. Kenny 
staff Vice Preside 
Flight Operations Training 
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LOCKHEED 1011 - 100 DIFFERENCES 


This document has been developed for use by 1011 flight crew 


members and flight dispatch officers and provides specific 
information on aircraft system modifications and procedures 


for 1011 - 100 operations. 


Chapter 


Chapter 


Chapter 


Chapter 


3 


4 


CONTENTS 
= Structural Modifications 


= Ditching Procedures And Slide/Raft 
Information 


- Navigation and Communications Systems. 


Performance Considerations. 
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CHAPTER 2 


DITCHING PROCEDURES AND SLIDE/RAFT 
INFORMATION 


The 1011 international configured aircraft 
features two major differences in safety 
equipment; life vests are provided for all 
passengers and the evacuation slide converts 
into a life raft. Thus, it is referred to 
as a slide/raft which is deployed and avail- 
able immediately upon door opening as eith- 
er a slide or & raft. 


This bulletin will review: 


Ditching area evaluation. 

Ditching techniques. 

Flotation characteristics. 

Slide/raft description, deployment, sea 
worthiness, sea survival, and signaling. 
Crew ditching duties. 


DITCHING AREA EVALUATION 
EVALUATING THE DITCHING HEADING 


In order to select a proper ditching head- 
ing, a basic knowledge of sea evaluation 
and other factors involved is required, 

The problems during ditching are rapid de- 
celeration, potential hull damage, and 
injury to passengers and crew. These can 
be minimized by selecting the optimum ditch- 
ing heading. 


When unable to obtain sufficient informarion 
in determining a ditching heading, best ob- 
servation o£ the surface conditions can he 
made at an altitude of 2,000 feet. Lower 
altitude observations appear quite differ- 
ent and should be disregarded. 


SWELLS 


Generally speaking, the ditch heading will 
be parallel to the swell. The individual 
swells appear to be regular and smooth, with 


considerable distance between the rounded 
crests. Local winds have little effect on 
the system. Therefore, do not use swell 
direction to determine surface wind direc- 
tion. 


WAVES (OR CHOP) 


This condition of the suriace is caused by 
local winds and is characterized by surface 
irregularity, short distance between crests 
and whitecaps. 


WIND CONSIDERATIONS 


Wind, unless of high velocity, is a second- 
ary consideration in establishing the run- 
out heading. Some crosswind will usually 
exist and must be accepted in order to 
parallel the major swell. 


These general rules will serve to guide the 
heading selection: 


Wind 0-20 knots. 

Ignore the wind and parallel the 

major swell. Of che two possible 
headings select the one which has 
the greatest headwind component. 


Wind 20-45 knots. 
Angle into the wind but avoid a heao- 
ing that is more than 45° to the swell. 


Wind 45 knots and above. 

Wind of this force makes iL necessary 
to consider a direct heading into the 
wind. The swell direction will usually 
be rhe same as the wind direction. 
Extreme surface turbulence and spray 
tend to obscure the surface and swell. 
Even in this situation, if swell con- 
figurations can be established, it is 
usually better to approach at an angle 
to the swell face and accept crosswind 
wind effect. 
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ESTIMATING WIND VELOCITY AND DIRECTION 


Wind direction and velocity can be astimated 
with reasonable accuracy by observing the 
breaking action of wave crests. Breaking 
mist will fall downward in the same direc- 
tion as the wave movement. The wave will 
overrun the spindrift streaks and produce 
the illusion that the streaks are sliding 
upwind. This apparent movement will alwaya 
point, like a weather vane, to the direc- 
tion from which the wind is blowing. 


The appearance of whitecap and streak ac- 
tivity permits velocity estimates: 


Caim to 16 knots. 
Scattered ripples and wavelets. 
caps few and scattered. 


White- 


10-20 knots. 
Mauy small waves with frequent whitecaps. 
Extensive white foam. 


20-45 knots. 
Moderate high waves. 
Well defined streaks. 


Dense white water. 


45 knots and above. 

High rolling waves of obviously violent 
nature. Surface covered by dense streaks 
of spindrift. 


DITCHING TECHNIQUES 


APPROACH AND TOUCHDOWN 


If possible, obtain area altimeter setting, 
surface conditions, and recommended ditch 
heading from AMVER (Automated Mutual Assis- 
tance Vessel Rescue System) via ATC. 


Dump fuel to minimum. 
Descend to 2,000 Feet, observe swell and 
wind conditions. Make final confirmation 


of ditch heading and start descent. 


Water landings require substantially dif- 
ferent techniques than runway landings for 
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the following reasons: 


Depth perception over water is very 
unreliable. 


Undulating water surface makes low 
altitude judgment difficult. 


High nose attitude in stall causes Low 
tail position which drags first and 
throws center section downward with 
great vertical force. 


Therefore, the Following procedures must be 
strictly adhered to during a water landing. 
When an altitude of 1000 feet is reached: 


Pull aural warning CB (118) and ground 
proximity computer AC CB (1B20). Leave 
gear up. Lower flaps to 33°. Trim to 
the touchdown attitude, and maintain a 
speed of bug + 5 knots and a sink rate 
of 200 FPM or less. 


Proper sink rate and attitude are critical 
to the ditching result. Make every effort 
to maintain the sink rate of 200 feet per 
minute or less to the point of touchdown. 
With this fly-on method, a flare is neither 
necessary nor desirable. 


With one or more engines inoperative, it 
may be necessary to use partial flaps in 
order to maintain a sink rate no greater 
than 200 feet per winute. This would be 
accomplished by using a flap versus speed 
ratio that would provide the maximum flap 
extension permitted by the available power, 
speed should be maintained to at least min- 
imum for the degree of flap used. 


The proper touchdown spot is on the face of 
the swell, just downslope of the crest. 

The tendency to make a spot landing may in- 
duce a desire to flare and reduce power. 
This type of landing would be very diffi- 
cult to achieve due to the unreliable depth 
perception and constantly changing surface 
height. It is most important to maintain 
this attitude until touchdown. 
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FLOTATION ATTITUDE 


Tests show that when ditching the 1011, 

the wing engines, tlaps, and horizontal 
stabilizer will be severely damaged and 
could separate during touchdown. With only 
this damage, all door sills will be above 
water. Doors number one will be a maximum 
of six feet above the waterline and doors 
number four will be approximately one and 
one half feet above the waterline. 


Additional impact damage could change the 
floating attitude. Center engine separa- 
tion is possible and, if it occurs, will 
raise the number four doors approximately 
one half foot, A CG aft of 26% МАС and com 
bined with Flooding of the Lower compart- 
ments could place the number four doors be- 
low the water level. 


LIFE VESTS 


Crew life vests remain in their present 
position near the crew seats. 


An adult life vest is located in a pouch 
under each passenger seat. The pouch can 
be opened by pulling on the red tab which 
releases a snap fastener. 


Eighteen children life vests and five spare 
adult life vests are also provided. They 
are located as follows: 


First class coat compartment - Six 
children and two adults. 

R-2 door flight attendant seat - 5ix 
children. 

R-3 door tlight atrendant seat - Six 
children and three aduits. 


SLIDE/RAFT DEPLOYMENT 
The slide/raft is deployed in the same man- 
ner as the slide on the domestic aircraft. 


To operate the slide/raft in the water: 


1 Check that the water level is be- 
low the door sill. 


2. Check that the evacuation slide 
lever is in the ENGAGE position. 
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3. Remove plastic cover, stand back 
from door, and pull down on the 
red emergency door "Т" handle. 


If the slide/raft fails to inflate 
automatically, pull the red manual 
inflation handle located on the 
slide girt. 


Shoes and sharp objects should be removed 
prior to boarding the slide/raft. 


If practical, remove first aid kits and 
blankets from the aircraft and take them 
into the raft. 


Life vests should be inflated just before 
leaving the aircraft. 


Load passengers directly into the slide/ 
raft. Direct them to move left and right 
alternately and towards the end of the 
slide/raft. 


It is standard practice to board one crew 
member in each raft to take command and 
activate the raft emergency equipment. 


Once loaded, disconnect the slide/raft 
from the door sili by pulling the separa- 
tion handle located under the Veicro flap 
on top of the girt. 
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SLIDE/RAFT 


SURVIVAL 


"PL 


+ — MOORING ІЛМЕ 


SLIDE GIRT 


CANOPY 
PARTIALLY SHOWN) А 


EXTENDED! 


RESCUE 
BEACON 


10 CANOPY SUPPORT RODS 


A mooring line will keep the slide/raft 
within 25 feet of the aircraft. It is the 
same type mooring Line that is on 25-man 
rafts and aircraft slides tha. have mooring 
lines. The mooring line may he released by 
pulling the pin on the quick disconnect 


Lg HEAVING LINE 


ZIPPERED OPENING 
BOARDING STEPS 


located on the mooring line approximately A knife is stowed in a pocket on top of 
one foot from the raft. The mooring line the raft tube near the mooring line attach- 
will also separate aucomatically when a ment. 
stress is placed on the frangible discon- _ 
nect, should the aircraft start to sink A slide/raft that is upside down is ex- 
before it is disconnected. tremely difficult to turn right side up. 

It is usable upside down but the canopy 
SLIDE/RAFT DESCRIPTION cannot be installed. However, the canopy 


could be used by spreading it across the top 
Slide/rafts at doors one, Lwo and three each like a blanket and held by the occupants. 
have a normal capacity of 51 people. Num 


ber four door slide/rafts have a normal SLIDE/RAFT SEAWORTHINESS 

capacity of 30. All the slide/rafts are 

designed to accomodate a 25% overload. To make the raft seaworthy: 

Slide/rafts are equipped with a boarding 1. Lower secondary floor. 

ladder, heaving line, canopy, rescue bea- 

con, sea anchor, and survival kit. 2. Check distribution of passengers. 
The survival kit is packed witn the raft 3. Deploy sea ancnor. 

and attached by a line at the girt end of 

the raft. After raft deployment it must be 4. Check inflation. 

retrieved from the water. The kit contains 

a raft instruction book, first aid kit, Slide/rafts have a secondary floor on each 
bailing bucket, sponge, hand pump, de-salt- end, which is used in the evacuation 

ing kit, whistle, fiashlighr, flare, sea slide mode. This secondary floor must be 
dye marker, VHF transceiver, canopy, ten lowered to provide full seating capacity 
canopy support rods, three canopy center and to permit secure seating down inside 
support masts, three center mast pads, and the raft. Passengers do not have to be 
the standard raft repair clamp. moved to lower the floor. It may be lower- ^ 


ed either with or withour people sitting 
on the floor. 
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GERT 


RELEASE 
f DETACHES ALONG 


ы DOTTED LINE 


SECONDARY 
FLOOR 
RELEASE 
HANDLES 


To lower the secondary floor, pull the four 
red release handles which remove the re- 
lease pins. Lift the edges of the second- 
ary floor that are secured with Velcro 
tape, and the secondary floor will drop in- 
to the bottom of the raft. 


Check distribution of passengers by having 
them evenly spaced about the raft. Occu- 
pants should sit double-rowed with their 
backs to the outer raft tube and in the 
center of the raft with their backs to the 
center and their legs extended toward the 
outer raft tube. Keep low and move about 
only on hands and knees. The raft com- 
mander should sit at the sea anchor corner 
of the raft. 


The sea anchor must be manually deployed. 
It is released from a snap pocket located 
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between the outer two raft tubes at the 
girt corner of the raft. 


Raft inflation should be checked period- 
ically. The raft tubes should be firm, but 
not drum tight. If more air is needed, two 
inflation valves (one for each upper and 
lower tube) are located at the sea anchor 
corner of the raft. A bellows-type hand 
pump is provided in the survival kit. 


To use the bellows type hand pump: 


1. Screw the pump fitting clockwise, 
in the direction of the arrow, into 
the inflation valve until the valve 
comes to a stop. At this point, the 
hand pump is attached and the in- 
flation valve is automatically opened 


HAND OPERATED AIR PUMP 


7—— 


2, Operate the pump by squeezing the 
bellows until the desired pressure 
has been added. 


SQUEEZE TO PUMP 


3. Close the valve by unscrewing the 
pump fitting until it disengages. 
Ensure the inflation valve is closed 
finger tight. 


March 1, 1978 


SLIDE/RAFT SURVIVAL 


А most important aspect in survival is 
mental attitude; the will to live. Next 
is your equipment and’ how to use it. 


You should keep all unused equipment in 
the survival kit. Inventory and be able 
to obtain required items immediately. 


One of the greatest survival problems is 
exposure to the elements. 


The basic procedural steps for raft sur- 
vival are: 


Reduce exposure from the elements. 
Retrieve passengers from the water. 
Erect the canopy. 

Bail out the raft. 
Wring out wet clothing. 
Huddle together for warmth. 


Provide water to drink. 
Use the de-salting kit. 
Catch rain water. 


To aid in getting people from the water and 
into the raft, the heaving line and board- 
ing steps аге located at the opposite end 
from the sea anchor. The heaving Line can 
aiso be used to tie the rafts together. A 
tie point is located at the girt end of the 
slide/raft. 


THE CANOPY 


The canopy, ten side support rods, three 
center support masts, and three center 

mast pads are located in the survival kit. 
Slide/rafts at doors one, two, and four are 
rectangular in shape. The canopies are 
also rectangular in shape and either end of 
the canopy will fit ar either end of the 
siide/raft. 


Door three slidefrafts and their canopies 
are angled at the girt end. This requires 
that the angled end of the canopy be instal- 
led at the angled end of the slide/raft. 

A wide white stripe is painted on both the 
raft tube and the canopy at the girt end 
near the sea anchor. When beginning the 
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canopy installation on these rafts, first 
align the two white stripes to ensure cor- 
rect positioning. 


To install the canopy: 


1. Insert and tie the ten canopy sup- 
port rods into the sockets provided 
around the outer raft tube. Tie the 
string attached to the lower part of 
the rods into the holes provided in 
the raft sockets. 


Attach the canopy to the upwind end 
(sea anchor end) first. On number 
three door slide/rafts, first align 
the white stripes. Attach the can- 
opy to the rods by aligning the can- 
opy grommets (metal openings) with 
the side support rods and insert the 
rod tips into the canopy grommets 
until they snap into place. If a 
rod needs to be removed from the 
canopy grommet, push down on the rod 
tip to unlock. Guy lines are at- 
tached to the canopy near each rod 
attachment. Tie these lines to the 
loops provided on the raft tube. 


After the upwind side of the canopy 


is secured, attach the other rods 
and guy lines. 


[AT 
an 


SIDE HODS ATTACHED ТО TUBES 
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3. The three center support masts are 
each in three sections that screw Lo- 
gether. They are designed so they 
can not be assembled incorrectly. 


Each mast has a mast pad which attaches 


to Velero material located on the cen- 
ter portion of the raft. Tie the 
strings, which are attached to the 
slide near the Velcro material, 
through the holes of the lower mast 
Section. Push the mast bottoms into 
the position mast pads and snap the 
mast tips into the canopy grommets. 


CENTER MAST IN MAST PAD 


When sun shade only is desired and venti- 
tation is needed, the canopy sides can be 
rolled up and tied to the canopy top with 
straps provided at intervals around the 
canopy. 


When cold weather protection is needed, 
pull the sides down over the top raft tube, 
When outside access is needed, zippered 
openings are available at both ends. 


A bailing bucket and sponge are located in 


the survival kit. These should be used to 
bail and dry cut the raft. 
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WATER 


Gathering of rain water is essential. Dur- 
ing a rain storm, raise the center canopy 
poles for a short interval to get a steep 
slope on the canopy top. This will allow 
salt deposits to wash off. Then remove 

the canopy center poles and allow the canopy 
to sag in the middle. Drain water through 
the grommet holes into any containers you 
can improvise. 


A water de-salting kit is packed in the 
survival kit. ТЕ consists of а one pint 
plastic bag and eight chemical briquets. 
Each of the briquets is capable of neutra- 
lizing one pint of sea water suitable for 
drinking. 


It is operated by filling the plastic con- 
tainer with sea water up to the line marked 
on the plastic bag, removing the waterproof 
cover from the briquet and placing it in 
che plastic bag. Then, secure the plastic 
bag top with the strap and buckle assembly, 
and gently massage the briquet uncil it is 
completely dissolved. 


To consume the water, unscrew the plug from 
the drain in the bottom of the bag. The 
plastic bag is graduated in two-ounce in- 
crements, which would be useful where nec- 
essary to practice rationing. 


Do not drink unconditioned sea water. 
Thirst will only be increased and violent 
sickness follows. Continued consumption 
will probably result in death. 


FOOD 


Food is the least important of survival re- 
quirements. A person in normal health can 
survive 2 to 3 weeks withouc food, providing 
water is available. Without water, life 
expectancy is reduced to between 4 and 4 
days. 


It takes water to digest food, so a cardinal 
rule of survival is that no food should be 
eaten unless a pint or more of water per day 
is available. 
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SLIDE/RAFT SIGNALLING 


The survival kit contains a VHF transceiver, 
flare, sea dye marker, mirror, and flash- 

light that are the same type as on a 25-man 
raft. 


RESCUE BEACON 


A new type rescue beacon is attached to the 
slide/rafts at doors one, two, and three. 
Door number four slide/rafts do not have 
rescue beacons. 
emergency frequencies of 121.5 and 243 MHz. 


The beacon is mounted on the outer raft tube 


near the sea anchor. 


RESCUE BEACON 


The beacon is activated automatically when 
the slide/raft is inflated in the water. 
Antennas are mounted on both the upper and 
lower raft cubes. The lower antenna pro- 
vided is in the event the slide/raft must 
be used upside down. An indicator light 
located at the base of the antenna will 
illuminate when the unit is operating. 


The raft tube must be Firm to provide prop- 
er antenna support. If the upper raft tube 
fails, hold the antenna vertical and touch 
only che base of the antenna. 


The beacon can also be activated on lend 
by first inflating the slide/raft and then 
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It also has a miniature sized whistle. 


The beacon transmits on the 
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pulling the "Manual Activation Pull" tab 
located ас the base of the antenna. To 
silence the beacon if it is interfering with 
transceiver radio operation, unsnap the an- 
tenna from the pocket and place the antenna 
in the water. 


УНЕ TRANSCEIVER 


A VHF transceiver is located in each sur- 
vival kit. ТЕ operates on 121.5 ог 123,1 
MHz. To operate the transceiver, extend 
the antenna to turn it on. Depress the 
transmit button to talk and release it го 
listen. Collapse the antenna to turn it 
off. 


Operate the VHF transceiver at least twice 
hourly and whenever a ship or aircraft is 
seen or heard. When using the VHF trans- 
ceiver on 121.5, unsnap the rescue beacon 
antenna and submerge it in water to prevent 
radio interference. 


FLARE 


One end of the flare produces a dense cloud 
of orange smoke for day use and the other 
end a brilliant red light for night use. 


The night end can be identified by a raised 
white cross. The flare is ignited by re- 
moving the cap and scratching the now ex- 
posed igniter button with the friction 
coated surface of the cap. Hold it at arm's 
length on the downwind side of the raft. 


Each end will burn 45 seconds. After one 
end of the flare has been used, it may be 
cooled by immersing in water and retained 
until the opposite end is needed. 


SEA DYE MARKER 


The dye marker is contained in a gauze bag 
which is inside а protective fabric соп- 
tainer. The dye is capable of coloring the 
sea water to a brilliant green color. This 
provides a prominent contrast against the 
sea water, visible up to 10 miles from 
search altitudes. The time it remains ef- 
fective is dependent upon wind and sea con- 
ditions. 
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The fabric dye container has а pair of tie 


straps which are used for securing it to the 


raft. It is used by stripping the pull tab 
and agitating the dye container in the 
water. 


Use the flares and sea dye marker only when 
an aircraft or ship is seen or heard. 


SIGNAL MIRROR 


A signal mirror provides a signal that can 
be seen for many miles, even in hazy weath- 
er. ТЕ is used by holding Ehe mirror close 
to eye level, reflecting sunlight onto the 
back of the other extended hand, and slowly 
raising the hand and mirror unti! the sun 
is reflected on the target. 


FLIGHT ATTENDANT EVACUATION STATIONS 


Depending upon the number of flight attend- 


ants assigned, seat assignments will be fil- 


led in the followine order: 


EA Seat Assignment 
1 L1 Li door F/A scat 
2 L2 L2 door F/A seat 
3 RE R2 door F/A seat 
4 L3 L3 door FÍA seat 
5 17 R3 door БАА -cal 
6 LA Lå door F/A seat 
7 R4 Rá door ГУА seac 
B кі Rl door F/A seat 
9 1.2 В Service center 2, 


left F/A seat 


10 R2B Service center 2, 
right FÍA seat 

11 L3B Aisle seat L3 door 
area, load permitting 

12 RIB Aisle seat at R3 door 


area, load permitting 


Minimum number of flight attendants requir- 
ed on the 1011-100 is six. Assigned flight 
attendants, including addítiongl flight 
attendants, must be 1011 safety qualified 
and in uniform. 


DITCHING CREW DUTIES 


CAPTAIN 


Transmit emergency message. 

Instruct flight attendants, first officer, 
engineer, and ACH. 

Brief passengers. 

Have cabin alerted 30 seconds before splasl 
down. 

Direct evacuation. 

Check life vest inflation. 


FIRST OFFICER 
Ás directed by captain. 
Check R1 door activated. 


Check life vest inflation. 
Expedite evacuation in forward cabin. 


FLIGHT ENGINEER 
Subject to captain's discretion: 


Secure cockpit station. 
Таке aisle seat R4 door area. 


Check R4 door activated. 


Check Jife vest inflation. 
Expedite evacuation in aft cabin. 


FLIGHT ATTENDANT 11 

Go to cockpit for captain's instructions. 
Brief other attendants and passengers. 
Coordinate all cabin preparation. 

Advise captain when completed. 

Open adjacent door. 

Expedite evacuation. 

OTHER FLIGHT ATTENDANTS 

Assist in cabin preparation. 


Open adjacent door. 
Expedite evacuation. 
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Flight atrendants not seated adjacent to 
a door: 


Move into aisles. 
Expedite passenger movement to usable 
exits. 


SLIDE/RAFT SUMMARY 


The slide/raft deployment, manual inflation, 
and girt separation are the same as for the 
present evacuation slide operation both on 
land and in the water. There are few dif- 
ferences in the slide/raft feature from the 
25 man raft. 


The slide/raft seaworthiness phase has just 
three differences - a secondary floor to 
lower, a manually deployed sea anchor, and 
a different type hand pump. 


The slide/raft survival phase has just one 
difference - the method of the canopy in- 
stallation. 


The slide/raft signalling phase has just 
one difference - an automatic rescue beacon. 


T3091 2.10 


March 1, 1978 


Twa) Flight Operations Training BULLET М7в2 


TO: All 1011 Flight Crew Members and FILE: Bulletin Section 
Flight Dispatch Officers 1011 Flight Handbook 


1011-100 DIFFERENCES 


CHAPTER 1 - STRUCTURAL MODIFICATIONS 


Attached is Chapter 1 of “Lockheed 1011- 
100 Differences" which provides specific 
information on structural modifications 
to these aircraft. As explained in 
Flight Operations Training Bulletin 
#78-1, this is the first of four bulle- 
rins on this subject. 


This material should be studied and then 
retained in the bulletin section of your 
Flight handbook so that all 1011 - 100 
information can be easily located. A 
cover sheet is provided with this bulle- 
tin to identify the contents of the com- 
pleted document. 


ee t] £ 


Richard J. Kenny 
Staff Vice President 
Flight Operations Training 


January 16, 1978 
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LOCKHEED 1011 - 100 DIFFERENCES 


This document has been developed for use by 1011 flight crew 
members and flight dispatch officers and provides specific 
information on aircraft system modifications and procedures 
for 1011 - 100 operations. 


Chapter 


Chapter 


Chapter 


Chapter 


1 


2 


CONTENTS 
= Structural Modifications 


- Evacuation Provisions and Ditching 
Procedures 


- Navigation and Communications Systems. 


Performance Considerations. 


January 16, 1978 
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CHAPTER 1 


1011-100 STRUCTURAL MODIFICATIONS 


Four 1011 airplanes (11028, 11029, 11030, 
and 11031) are being converted to a 1011- 
100 configuration for use on international 
routes. Modifications to these four air- 
planes increase maximum takeoff gross 
weight to 466,000 pounds and maximum certi- 
fícated landing weight to 368,000 pounds. 


FUSELAGE 


The fuselage is strengthened to accomodate 
the increased weight by reinforced string- 
ers and longerons. Additionally, the for- 
ward and aft portions of the fuselage be- 
low the main deck are reinforced. 


WING 


The wing structural changes include in- 
creased thickness at the front and rear 
spar web and cap. Wing skin thickness is 
also increased. 


LANDING GEAR 


The landing gear is modified by installing 
heavy duty wheels on both the nose and main 
gear assemblies, larger nose and main wheel 
tires, stronger main gear axles, and heav- 
ier stators in the main wheel brake assem- 
blies. The main landing gear trunnion pins, 
supports, and side brace fittings are 
strengthened. 


OUTBOARD AILERONS 


The outboard ailerons have been rerigged 
to a new neutral position of approximately 
2 degrees up. This is done to compensate 
for the added weight in the center section 
resulting from the new fuel cell install- 
ation. 


RUDDER HYDRAULIC LIMITER 


The higher takeoff gross weight also re- 
quires a change in the rudder hydraulic 
limiter schedule. System А will automat- 
ically shut down and system € will reduce 
to 2000 PSI when the indicated airspeed 
goes above 164 knots. When the airspeed 
is greater than 260 knots, system B pres” 
sure will be shut down. Therefore, in 
cruise above 260 knots, system C at 2000 
PSI is the only hydraulic power available 
to the rudder. If system С tails, system 
A will be automatically restored at 3000 
PSI. As airspeed decreases, the hydraulic 
systems will be restored to the rudder on 
the same speed schedule. Cockpit indica- 
tions for rudder hydraulic limiting will 
not change. 


PERFORMANCE IMPROVEMENTS 


Airflow paths in the area of the main land- 
ing gear doors, ECS ducts, leading edge 
slats, and horizontal stabilizer have 
better seals installed to reduce drag which 
improves the performance of the airplane 
and reduces cabin noise. 


WEIGHT CHANGES 


Modifications to the structure, center 
tank fuel system, and the performance im- 
proyements add approximately 1800 pounds 
to the empty weight. There are no changes 
to the existing Flight crew procedures for 
obtaining takeoff stabilizer trim setting. 
The Basic Reference Number (BRN) continues 
to be 795. The Load and Balance Record 
will be used as in the past for weight and 
balance calculations. 
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CENTER TANK FUEL SYSTEM 


Fuel capacity is increased by the addition 
of two 9,500 pound capacity tanks. The 
additional tanks, designated lA and 3A, are 
Situated side by side in the wing center 
sectión just forward of the main gear wheel 
wells. 


Tank transfer and gravity transfer switches 
are installed on the fuel panel to open and 
close their respective valves. The fuel 
quantity test switch is relocated just to 
the left of the fuel used reset switch. 

New switchlights on the fuel panel permit 
reading tank 1A or ЗА quantities on tank 1 
or 3 quantity indicators. These switch- 
lights also incorporate a low quantity in- 
dication when fuel in 1A or 3A drops below 
150 pounds. 


Fuel Servicing 


Whenever the required fuel load for tanks 

l and 3 is in excess of 54,000 pounds, 
tanks 1А and ЗА are Fueled through separate 
fueling valyes simultaneously with tanks 

1 and 3. Dripless sticks, reading from 
790 to 9,560 pounds, are provided for tanks 
lA and 3A. 


Fuel Distribution For Total Fuel Load 
Above 154,000 Pounds. 


25, 700 


Fuel Use 


Fuel from tanks ТА and ЗА cannot be fed 
directly to the engines. 1А fuel must be 
transferred to tank 1 and 3A fuel to tank 
3. Fuel is normally transferred by jet 
pumps using pressure supplied by the tank 
pumps in tanks l or 3. Fuel can also be 
transferred by gravity. The fuel tank 
scavenge system for tanks ТА and ЗА is sim 
ilar in operation to the other tanks. 


Fuel burn procedures are based on struc- 
tural requirements to eliminate weight in 
the center of the airplane. Accordingly, 
the engines will be fed from their respec- 
tive tanks for takeoff. When practical, 
and before 14,000 pounds of fuel is used, 
start crossfeeding all engines from tanks 1 
and 3. When tank 1A and 3A low lights come 
on, close the transfer valves. When quan- 
tities in tanks l, 3, and 2L plus 2R are 
equal, use tank-to-engine for the remainder 
of the flight. 


When fuel is carried in the center tanks, 
the 14 and 3A tank transfer switches should 
be latched in during preflight. When ap- 
proximately 7,000 pounds have been used 
from tanks 1 and 3 each and the aircraft is 
in flight, fuel transfer automatically com- 
mences through the tank transfer valves and 
the legend "ХЕК" illuminates on the tank 
transfer switches. When tanks lÀ and 3A 
are empty, the tank transfer switches must 
be released to activate the tank l and 3 
scavenge system. 


Should automatic transfer fail, manual 
transfer can take place through the backup 
gravity transfer system. With the gravity 
transfer switch latched in, the legend 
"XFR" illuminates on the gravity transfer 
switch. The gravity method leaves about 
800 pounds in each tank which will ulti- 
mately be transferred by the scavenge 
system. 


Fuel Jettison 


Fuel must be jettisoned from tanks ТА and 
34 through tanks 1 and 3. The master jet- 
tison switch automatically sends an open 
signal to tank ТА and ЗА gravity transfer 
valves. 
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CENTER TANK FUEL SYSTEM - 100 


CROSS-SHIP 
ISOLATION 


TANK 14 


TANK ЗА 


CHOSSFEED 


FUEL SYSTEM ЗА XFR TANK ЗА 
В 
: 


GROSS WT 
LBS O 
TOTAL FUEL 


CENTER TANK TRANSFER 
SWITCH 
In-transit light indicates power to valve 
motor. 


IN - Arms valve to open when tank 1 or r—— TANK 3 PUMPS-—] 
3 can accept fuel. Arms the LOW | | 7 7 
light. ХЕВ illuminates whenever Ú 1 n | Bi 
fuel is transferring. W W W 


OUT - Closes valve and disarms the 


LOW tight. TOTAL FUEL QUANTITY 
306, 6 - SCAVENGE VALVE TANK 1 & INDICATOR 
3U16 - SCAVENGE VALVE TANK 1A & 3U1 - INBD PUMP IND. 
3A. 


CENTER TANK GRAVITY 
TRANSFER SWITCH 


In-transit light indicates power to valve 


CENTER TANK 
LOW/QUANTITY SWITCH 


IN - QTY illuminates and indicator motor. 
shows tank 1A (ЗА) quantity only. ІМ - Opens valve. ЖЕН illuminatas 
OUT - QTY is extinguished and indicator to indicate switch position. Fuel 
shows tank 1(1A)/3(3A) transfers when level in main 
quantity. tank permits. All but 800 pounds 
LOW - 1A/3A quantity is below 150 can be gravity transferred. 

pounds if tank transfer switch OUT - Closes valve, 

m in. Gravity transfer valve opens automati- 
cally when the Master Jettison switch is 
latched in. 
1H14, 15 - GRAVITY FEED VALVE 

TANK 1A, 3A. 
17009) 


ee 
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Modification Of Circuit Breaker Panela 


Circuit breaker panel No. 1. 

Iwo new circuit breakers labeled GRAVITY 
FEED VALVE TANK 1A and 3A are installed in 
positions Hl4 and Hl5. 


Circuit breaker panel No. 3. 

Present circuit breakers in positions U?, 
3, 5, and 6 are moved to positions Ul, 2, 
3, and 4 respectively. New circuit break- 
ers labeled SCAVENGE VALVE TANK 1&1A and 
363A are installed in positions U5 and U6. 
New circuit breaker SCAVENGE VALVE TANK 
lÀ&3A is installed in position 016, 


Galley circuit breaker panels. 
On the left panel, position B21, present 
breaker is replaced by one of larger са- 


pacity to accomodate the power required for 


fueling tanks 1A and ЗА. On the right 
panel, position H18, present breaker is 
replaced by one of larger capacity to 
accomodate fueling valves 1A and 3A. 


SPEED PLACARD 
The Vo/Vref placard is revised because the 


1011 - 100 has been recertificated result- 
ing in changes to Vref speeds. 


Va SPEEDS Vrer SPEED 
10° FLAPS 33° FLAPS 


IASKNOTS | WEIGHT 


| 64 
| 162 | 
|. 160 | 
163 430,000 | 18 | 
182 420.000 | 168 | 
[151 | 
| 19 | 
144 | 


157 
154 | 370000 Lain 
153 | 360,000 | — 142 — | 
151 | 350000 | 140 


149 340,000 
147 330,000 
127 


162 
151 
147 


320,000 


144 310,000 
142 360,000 


137 — | moo 422 — 
270,000 
| 135 | 260000 | 50 | 


STD. DAY SEA LEVEL CONDITION 
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Flight Operations Training SINE [78-1 


TO; А11 1011 Flight Crew Members and 


Flight Dispatch Officers 


LOCKHEED 1011-100 OIFFERENCES : 


Four 1011 aircraft are being converted 
to a 1011-100 configuration for use on 
international flights beginning in the 
spring. The conversion is being per- 
formed in two stages. 


Lockheed is performing the following 
first stage structural modifications. 
Fuel capacity is increased 19,000 
pounds with the addition of center 
section fuel tanks. The fuselage and 
wing structure are strengthened to 
maintain the same structural integrity 
at the heavíer weight as in the pre- 
sent aircraft. Á heavier main landing 
gear and larger nose and main gear tires 
are installed. The first airplane will 
be available for domestic service fol- 
lowing completion of the first stage 
modifications. 


Second stage modifications will be per- 
formed at MCI before the aircraft enter 
international service.  TWA will in- 
stall door mounted slide/rafts, triple 
Carousel IV inertial navigation sys- 
tems, a second ADF, and two HF communi- 
cations systems. 


Modifications to these aircraft will 
increase their maximum takeoff gross 
weight to 466,000 pounds and maximum 
certificated landing weight to 368,000 
pounds. Until the aircraft enter inter 
national service, they will be operated 
at 430,000 pounds maximum takeoff gross 
weight and 358,000 pounds maximum land- 
ing weight and all present procedures 
will be followed. 


Bulletin Section 
1011 Flight Handbook 


FILE: 


1011-100 differences will be detailed in 
a series of bulletins which will be issued 


during the next several months. This 
material should be studied and then re- 
tained in the bulletin section of your 
flight handbook so that ali 1011-100 infor- 
mation can be easily located. After the 
modification program 15 completed, the 
information will be integrated into the 
flight handbook. 


The content of the four bulletins will be 
as follows: 


Bulletin 1 will provide specific infor- 
mation on modifications to the fuel 
system, heavy gear, fuselape and wing 
strengthening, and performance improve- 
ments. 


Bulletin 2 will cover the safety related 
changes including slide/raft information 
and ditching procedures. 


Bulletin 3 will be concerned with iner- 
tial navigation, ADF. HF communications 
systems and procedures. 


Bulletin 4 will cover performance chanpes, 


weipht differences, climb and cruise 
thrust setting changes, and international 


flight planning requireuents. 
Kenny ; 


Рд. J 
Staff Vice President 


Richard J. 
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THIS PUBLICATION HAS BEEN PREPARED FOR 
THE EXCLUSIVE USE OF TRANS WORLD AIR- 
LINES AND SHALL NOT BE REPRODUCED OR 
USED IN FLIGHT OPERATIONS OR OTHER 


COMMERCIAL ENTERPRISES BY ANY PERSON, 
AGENCY, OR CORPORATION WITHOUT THE 
EXPRESS WRITTEN APPROVAL DF TRANS 
WORLD AIRLINES. 


INTRODUCTION 


This flight handbook contains information, limitations, 
and procedures to be followed for safe and efficient 
operation of the subject aircraft. Good judgment is 
expected in instances where the recommended pro- 
cedure does not cover the situation. 


The handbook is the property of TWA and is not to 
be made available to persons or agencies not affiliated 
with TWA unless authorized. Refer to the TWA 
Management Policy and Procedure Manual for infor- 
mation regarding control of this publication. 


ASSIGNMENT 


Copies of this handbook will be assigned during initial 
training. Assignment of additional or replacement 
copies and policy regarding crew member responsibil- 
ities relative to availability in flight are outlined in 
the TWA Flight Operations Policy Manual. 


REVISIONS 


Revisions are numbered and issued in consecutive 
order. Each revision includes a transmittal page. 
The page includes a resume of major changes to 

aid in determining the extent or significance of the 
revised material, Transmittal pages are also used to 
control the deletion of teletype messages and oper- 
ationa! bulletins obsoleted by inclusion of their sub- 
ject material into the main body of this handbook. 


Yellow pages are used to describe system modifications 
or procedural changes planned for, but not yet ap- 
plicable to, an entire fleet. When the change becomes 
standard, the appropriate white page is revised and 

the yellow page deleted. 


The person to whom this handbook is assigned is 
responsible for keeping it current. Revised pages 
are to be inserted as soon as possible after they 
are received. A transmittal record page is provided 
and must be maintained. 
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REVISION SYMBOLS 


M Indicates beginning of more than one 
line of revised or new material. 


Indicates end of more than one line of 
+ revised or new material. 


> Indicates only one line, or portion 
therof, of revised or new material. 


+ Indicates deletion of material, 


Ф а а Indicates end of section. 


PAGE NUMBERING 


Each page number is composed of three segments 
as described below: 


Chapter Number Section Number 


0.00.01 


Individual Page Number 


Each page is also dated; the date is changed each 
time the content of the page is revised or altered, 


INDEXING 


Each chapter index shows all section and paragraph 
titles in the order they appear. New index pages 
are provided in revision transmittals when revised 
pages require subject titles to be rearranged. Special 
check-off pages are issued quarterly to up-date page 
dates for purposes of checking content. Requests 
for missing pages should be directed to Publications, 
1307 Baltimore, Kansas City, Missouri 64105 


Current Flight Operations Training Bulletins shoutd 
be filed behind the index tab. A bulletin index is 
provided and will be revised as bulletins are issued 
or deleted. 


FORMAT 


This handbook 15 designed to meet the needs of the 
Operating crew relative to preflight, inflight and post- 
flight operations, Format and content are arranged 
so that each crew member can easily and quickly 
locate specific procedural coverage or necessary sys- 
tem information. 


0.00,02 
PREFACE 


FORMAT (Cont'd.) 


Material that is basic theory or of an initial training 
nature is omitted so that the operational portions of 
the aircraft systems can be more easily referenced. 


Chapters 1, 2, 3, and 4 contain the operating timit- 
ations, normal, emergency, and abnormal procedures, 
These chapters caver pertinent FAA Approved Flight 
Manual Limitations, general and specific normal 
operating procedures, normal, emergency, and ab- 
normal check lists together with their amplifications, 
and a listing of system specifications in quick refer- 
ence form. 


Chapter 6 is utilized for general information of an 
operational nature. Instructions for use of the air- 
craft logbook or requirements when operating a test 
flight are representative items found in this chapter. 


Chapter 21 contains the Minimum Equipment and 
Configuration Deviation Lists plus the normal en 
route operational performance charts together with 
instructions for their use. Performance capability 


curves for engine out configurations are also provided. 


Chapters 5 through 20 cover operational information 
about the aircraft systems. Each of these chapters 
is arranged identically to aid in quickly locating 
needed data. The chapter index lists each separate 
procedure or illustration. The type of information 
found in each section of a chapter is outlined below: 


Section ,01 - Additional Procedures 


Contains additional normal operating procedures for 
use when operating a system where the usual com- 
plement of companents ts not available. These pro- 
cedures are designed for specific inflight malfunctions 
or to provide alternate operating instructions when 
dispatched with a unit inoperative. The aircraft is 
able to safely continue operation and may or may 
not have to observe a performance restriction, This 
section atso includes instrument correction data when 
required to operate in an alternate mode. 


Section .02 - Controls and Indicators 


Provides illustrations of each general type of controls 
and indicator related to systems covered in the 


chapter. includes brief description of normal function 


of control. Shows specific nomenclature and location 
of the controlling electrical circuit protection. 


ШЕТЕЛ amines 
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Section .03 - Schematics 


Contains one or more simplified schematics designed 
to support the System Description section. 

The same basic style, showing primary system flow 
from left to right or top to bottom, ts employed for 
all schematics. Unless mentioned in procedures, 
electrical power sources are normally not specifi- 
cally labelled. A code/condition block states the 
condition shown in the schematic; most schematics 
are designed to show the system in its normal con- 
figuration with electrical power supplied and 
switches or controls in their usual position. 


Section .04 - System Description 


Provides a brief description of a system and its oper- 
ation. This ties the information provided in the 
Controls and indicator section into a full picture of 
the system, Where additional information is needed 
to complete a system coverage, it is provided by 
including a simplified schematic in section 03. 


Additional Sections 


In some chapters additional sections may be used to 
show information which does not fit the above 
categories. Titles of these sections are descriptive 
Of their contents. 


GRAPHIC STANDARDS AND SYMBOLS 


The primary flow of any schematic is shown by the 
widest solid line, |f more than one primary system 
is shown, such as left and right system, coded pat- 
terns of the same width are used. 


Where the primary system is being controlled, the 
control function is represented by a line one-haif 
the width of the primary line, |f more than one 
control system is shown, coded patterns are used. 


The line representing the flow or connection from 
a system to an indicator is a single-width line, 


To differentiate between electrical, mechanical, 
and fluid lines representative lines are used, 


Standard symbols for systern units are used where 
possible. The symbol also indicates the method 
used to actuate as: M for motor, 5 for solenoid 
or a handle for manual, 


(SEE FOLLOWING PAGE FOR SOME TYPICAL 
SYMBOL ILLUSTRATIONS.) 
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Мау 15, 1972 ANS WORLD AIRLINES PREFACE 
SYMBOLS 
PRIMARY DISPLAY CONTROL FUNCTION INDICATION 
22.) 
u a  » m m | 
FLUIDS OR GASES 
РАШИ SF „| + — 
"ELECTRICAL — Vs —Pos — 
MECHANICAL ------ Tin — p 
Ww в в а ч | шн шен B NM |! 
SIGNAL OR SENSE » 


“Тһе electrical symbol is not used where electrical flow is self evident such as a line originating ага circuit breaker. 


VALVE SYMBOLS 


na 


MOTOR SOLENOID DIRECT MANUAL REMOTE MOTOR WITH 
MECHANICAL MANUAL 
OVERRIDE 
P 8 REL 
а —i-— me — (= иа 
MANUAL MODULATED SOLENOID ARMED SOLENOID ARMED PRESSURE ONE WAY 
BUTTERFLY AIR ACTUATED AIR ACTUATED RELIEF CHECK 
MANUAL OVERRIDE 
PRI LIM 4 
mm m m. um am: jum шин Ka um — |! 
RESTRICTOR RESTRICTED PRIORITY - NO FLOW FLOW LIMITER PRESSURE 
BOTH WAYS ONE DIRECTION ONE DIRECTION AT AUTO SHUTOFF ACTUATED 
LOW PRESSURE 
PUMP SYMBOLS 
A 8 «97? GWH —s@ та 
MANUAL ENGINE DRIVE MOTOR HYDRAULIC CENTRIFUGAL FAWN 
SOLENGID CONTROL DRIVE DRIVE 
g ELECTRIC SYMBOLS o 
== | Quen y mm __ 
І u— БЕЙ ! XFMH 
ез a a 3 
SOLENOID PRESSURE THERMAL PUSH BUTTON ENERGIZED TRANSFORMER 
CLUTCH SWITCH SWITCH SWITCH RELAY 


The" mmm“ point of a switch indicates either its momentary or relay energized position. 
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item Chapter item Chapter 
A C 
АС Ромен 9 Cabin Air Temperature Control 5 
AC Bus Fail Lights 9 Cabin Altimeter 2 
AC and DC Meters 9 Cabin Attitude Horn Cutout Switch 9 
AC Bus Power Distribution 9 Cabin Interphone 8 
ADF Controls 18 Cabin Lighting 6 
AC Standby 9 Cabin Pressurization 5 
AFCS Made Annunciators ? Cabin Pressurization indicators 5 
AFCS Warning ? Cabin Zone Temperature Selector 5 
AFCS Components 7 Cargo Heat Switches > 
Aiteron Contro! System 12 Clock, GMT 13 
Airborne Integrated Data Systems (AIDS) 6 Cockpit Lighting 6 
Airborne Vibration Monitor (АУМ) 20 Compass System 18 
Air Conditioning System Description 5 Compass Controls 18 
Air Data Computer ТАПС) 8 Contro! Wheel Steering (CWS) Fi 
Air Data Sensor Heat Controls 16 Cool Air Overboard Switch 5 
Airspeed/Mach Indicator 13 Course Selector Knob ? 
Air Turbine Mator (ATM) 15 Crew Oxygen 10 
Alpha Flag 7 
Alternate Gear Extension 17 D 
Altimeters 13 
Altitude Alert Lights 7 DC Bus 9 
Altitude Select Panel ? DC Bus Isolation Switch 9 
Angle-of-Attack Sensor 16 DC Bus Power Distribution 9 
Annunciator Lights 6 DC Standby 9 
Anti-Collision Lights 6 Defog Fan Control 16 
Anti-Ice, Engine and Wing 16 Defueling 14 
Anti-Skid 17 Direct Lift Control (DLC) 12 
Autopilot Flight Director Panel 7 Door Operating Controls 10 
APFDS VOR Procedures 7 Dual A/L Approach 7 
APR Approach ? 
APU Controls and Indicators E E 
APU Fire Detection and Extinguishing 11 
APU Fuel Feed 6 ECS Monitor Panel 5 
APU Generator 9 ECS Temperature Indicator 5 
Area Overheat Lights and Test 5 Electrical Controls 9 
Attitude Director Indicator (ADI) 18 Electrical System 9 
Audio Selector 8 Emergency Lights 10 
Aural Warning 10 Engine and Wing Änti-Ice Controls 16 
Autopilot Switches 7 Engine Bleed Controls 19 
Autothrust 7 Engine Fire Detection and Extinguishing 11 
ATS Disconnect 12 Engine Fuel System 20 
Avionics Airflow Indicators 5 Engine Instruments 20) 
Engine Oil System 20 
B Engine Start Controls 20 
Engine Starting System 20 
Battery Controls and Indicators 9 Engine Status 2 
Bleed Air System Description 19 Engine Turbine Cooling Ай Indication and Test 11 
Bleed Air Controls 19 EPR Mode Selector and TAT/EPR Gauges 20 
Brake System Controls 17 Essential Bus Controls y 
Brake Temperature Monitor 17 Evacuation and Aural Warning Panels 10 
Bus Tie Breaker 9 Exterior Light Controls 6 
External Power Switch M 


Eye Locator Light 4 
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item 


F 


Fasten Seat Belt Sign 

Fault Isolation Reporting Method 

Fire Detection System and Test 

Fire Extinguisher Controls 

Fire Extinguisher Test 

Fire Pult Handles 

Flap Control Lever 

Flap Control System 

Flap Load Relief System (L RS) 

Flap Position Indicator 

Flight Control Electronic System Monitor 
and Control 

Flight Data and Clock 

Flight Director Switches 

Flight Station Busses 

Floor Heat Switch 

Fuel Panel 

Fuel Control Amplifier 

Fuel Feed System 

Fuel Jettison 

Fuel System 

Fueling With Inoperative Quantity Indicator 

Fuel Servicing 


G 


Galley, APU, and Ground Service 
Galley Lift Controls 

Galley Smoke Pane! 

Gear Horn Cutout 

Generator Controls 

Glareshield Lights Controls 

GMT Clock 

Ground Fuel Transfer 

Ground Proximity Warning 
Ground Service Switch 


H 


Heading Pitch Mode Select 
Hortzontal Situation Indicator (HSI) 
Hot Air isolation Switch 

Hot Air Manifold 

Hydraulic Controls 

Hydraulic System 


Integrated Drive Generator (IDG) Disconnect 

Interphone System 

Instrument Comparison Monitor and Source 
Select 

Instrument Warning Pane! 

Interior Lights Controts 
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J 
Jettison System, Fuel 
K 
L 


Landing Gear Controls 

Landing Lights 

Leading Edge Slat Control 

Logo Lights 

Logbook Policy and General Instructions 


M 


Mach, Airspeed Indicator 

Mach Feel and Rudder Limiter 
Mach Trim Motors 

Magnetic Compass 

Manual Gear Extension 

Manual Pitch Trim 

Master Radio Switches 

Microphone Selact 

Mode Select Switch, Cabin Pressure 


N 


Nacelle/Pylon Overheat Detection and Test 
Navigation Mode Selection 

Navigation Radio Select 

Nose Wheel Taxi Lights 


O 


Outflow Valve Manual Switches 
Outflow Valve Position Indicators 
Overheat Detection Panels 

Oxygen and Standby Power Controls 


P 


Pack Select Switch 

Pack Temperature Controls 
Parking Brake 

Passenger Address (PA) 
Passenger Oxygen 

Primary Flight Controls Systems 
Pilots’ Light Controls 

Pitch Control Disconnect 
Pitch Mode Setect 

Pitch Trim Motors 

Pitot Heat 

Position Lights 

Power Plant Controls 

Power Transfer Units (PTU) 
Pressure Safety Valve Lights 
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Chapter 


14 


11 
10 
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Item 


R 

Radar Controls 

Radar Test Patterns 
Radio Altimeter 

Ham Air Turbine (RAT) 
Ram/Auto Switch 
Rated EPR Mode 

RMI 

Reverser System 

Roll Control Disconnect 
Roll Trini Control 
Rudder Control System 
Rudder Limiter Controls 
Runway Turnoff Lights 


5 


Secondary Flight Controls 

Setcal 

Service Interphone 

Slat Monitor Indicator 

Stat Position Indicator 

Speed Brake Lever 

Speed Command System 

Spoiler Control and Monitor 

Stabilizer Control and Monitor 

Stall Warning 

Standby Altimeter 

Standby Power Controls and Indicators 
Standby Horizon and Airspeed Indicator 
Stalic Air Temperature (SAT) 

Slrobe Lights 

Suction Shutoff Switch 

Surface Position Indicator (SPI) 


T 


TAT/EPR Gauge 
Temperature Probe 
Thunderstorm Lights 

Total Air Temperature (TAT) 
fransponder 

Turbulence Switch 


U 
V 


Vertical 5peed Control 

Vertical Speed Indicator (VSI) 

VHF Communications Radios and Selcal 
VHF Navigation Radio 

VHF Navigation System 

Voice Recordei 
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W , 


Weight and Balance Panel 
Wheel Well Fire Detection 
Wheel Well Lights 
Windshield Heat Controls 
Windshield Wiper Controls 
Windshield Washer 
Wing Flood Lights 


X 
Y 


Yaw SAS (Stability Augmentation System) 


Yaw Trim Control 
2 


Zone Temperature Controls 
Zone/Duct Temperature Selector Switch 
Zone Temperature Trim Switch 
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ABBREVIATIONS 


ADC 
AD! 
AFCS 
AIDS 
АЛ 
ALPHA 
ALTN 
ANNUN 
AP 
APFDS 
APR 
APU 
AS/M 
ATM 
ATS 
ATT 


AUTO/SPLR 


BRG 


C/W 

CDU 
CMD 
CRZ 
CWS 


DA 
DANA 
DEV 
DH 
DIFF 
DIS 
DLC 
DSRTK 


ECS 


Air Data Computer 

Attitude Director Indicator 
Avionic Flight Control Systems 
Airborne Integrated Data System 
Autoland 

Angle of Attack 

Alternate 

Annunciator 

Autopilot 

Autopilot Flight Director System 
Approach 

Auxiliary Power Unit 

Airspeed Mach 

Air Turbine Motor 

Autothrust System 

Attitude 

Autospoiler 


Bearing 


Caution and Warning 
Control Display Unit 
Command 

Cruise 

Control Wheel Steering 


Drift Angle 

Dual Auto Land Not Available 
Deviation 

Decision Height 

Differential 

Distance 

Direct Lift Control 

Desired Track 


Environmental Control System 


Flight Control Electronic Systems 
Flight Director 

Fault Isclation Reporting Method 
Flare 


Go-Around 
Generator Control Unit 
Ground Speed 


Heading 
Horizontal Situation Indicator 


Integrated Drive Generator 
Inertial Navigation System 
Inverter 
Isolation 
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KVAR 
KW 


LAT 
LONG 
LRS 
LSB 


MON 
MAN 
MSU 
MTG 


OVHT 
OVRD 


PFCS 
PMG 
POS 
PTU 


RAT 
RCCB 
R NAV 


SAS 
SCS 
S/O 
SSC 
STBY 
SYNCH 


TGT 
TK 
TKE 
TURB 
USB 


VS 
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Kilo Volt Amperes Reactive 
Kilo Watts 


Latitude 

Longitude 

Load Relief System 
Lower Side Band 


Monitor 

Manual 

Mode Setector Unit 
Miles To Go 


Overheat 
Override 


Primary Flight Control Systems 
Permanent Magnet Generator 
Position 

Power Transfer Unit 


Ram Air Turbine 
Remote Control Circuit Breaker 
Area Navigation 


Stability Augmentation System 
Speed Command System 

Shut Off 

Static System Correction 
Standby 

Synchronize 


Turbine Gas Temperature 
Track 


Track Angle Error 
Turbulence - Turbine 


Upper Side Band 
Vertical Speed 
Wind Direction 
Wind Speed 
Waypoint 


Cross Track Oistance 
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FLIGHT PROFICIENCY 1011 FLIGHT HANDBOOK FPS 00,01 
& STANDARDS TRANS WORLD AIRLINES INDEX 
POLICY Electrical 15.01 
Power plant 15.01 
POLICY 01.01 Anti-Icing Systems 15.01 
Fuel System 15.01 
Hydraulic Systems 15.02 
PROFICIENCY REQUIREMENTS. 
PROFICIENCY REQUIREMENTS Flight Controls 15 02 
Communications - Navigation 15,02 
GENERAL REQUIREMENTS 05.01 Descent 15.02 
CAPTAIN 05.01 Approach and Landing 15.02 
FIRST OFFICER 05.01 Post Landing Duties 15.02 
FLIGHT ENGINEER 05.01 
PROFICIENCY REPORT FORM 05.01 
MANEUVERS 
PILOTS NORMAL TAKEOFF 20.01 
REJECTED TAKEOFF 20.02 
PILOT SIMULATOR RECURRENT TAKEOFF - ENGINE FAILURE AFTER V1 20.03 
TRAINING/PROFICIENCY CHECK HOLDING PATTERNS AND PROCEDURES 20.04 
MANEUVERS 10.01 20.05 
BASIC ILS 20,06 
Briefing and Equipment Examination 10.01 AUTOPILOT/FLIGHT DIRECTOR - ILS 
Preflight Inspection 10,01 APPROACH (A/L MODE) 20.07 
Taxi Procedures 10.01 AUTOPILOT/FLIGHT DIRECTOR - ILS 
Takeoff - Rejected 10.01 APPROACH (APR MODE) 20.08 
Normal Takeoff 10.01 FLIGHT DIRECTOR ILS APPROACH 20.09 
Instrument Takeoff 10.01 MONITORED ILS APPROACH 20.10 
Engine Failure After Yi 10.01 VOR-LOC-ADF-ASR 20.11 
Area Departure and Area Arrival 10.01 AUTO GO-AROUND MISSED APPROACH 20.12 
Holding 10.01 MISSED APPROACH 20.13 
Steep Turns (Captain Only) 10.01 REJECTED LANDING 20.14 
Approaches to Stalls 10.01 NORMAL LANDING 20.15 
Powerplant Failures 10.01 RAPID DESCENT 20.16 
Precision Approaches 10.02 HIGH SINK RATE MANEUVER 20.17 
Landing From ILS Approach 10.02 STALL RECOVERY 20.18 
One Engine Inoperative - Missed NO FLAP LANDING 20.19 
Approach From ILS Approach 10.02 TWO ENGINES INOPERATIVE LANDING 20.20 
Non-Precision Approaches 16.02 ILS - TWO ENGINES INOPERATIVE 20,21 
Other Missed Approach 10,02 CLOSE-IN CIRCLE 20.22 
Landing - Normal 10.02 MINIMUM TURNING CIRCLE 20.23 
Landing - Rejected 10,02 APPROACH AND LANDING GEOMETRY 20.24 
Landing - Two Engines Inoperative (F/O WIDE BODY JETS VAS! 20,25 
One Engine Inoperative) 10.02 
NORMAL AND ABNORMAL PROCEDURES10.02 
EMERGENCY PROCEDURES 10.03 * * * 


FLIGHT ENGINEERS 


FLIGHT ENGINEER SIMULATOR 
RECURRENT TRAINING/PROFICIENCY 


CHECK GUIBE 15.01 
Briefing and Equipment 15.01 
Preftight 15.01 
Taxi 15.01 
Takeoff 15.01 
Climb 15.01 
Cruise 15.01 


Air Conditioning and Pressurization 15.01 
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Recurrent training and proficiency checks shall nor- 
mally be conducted at the Kansas City Training 

— Center. Aircraft proficiency checks may be conduct- 
ed at crew domiciles as necessary. 


Ali flight crew members reporting for a proficiency 
check must bring a complete nav kit and, in addition, 
those reporting for recurrent training must bring a 
current flight handbook. 


Pilots reporting for a proficiency check will normally 
be scheduled for a full simulator check. In the event 
that a combination simulator/aircraft proficiency 
check is scheduled, the simulator check shall be com- 
pleted prior to being scheduled for the aircraft check. 
The aircraft check must be given no later than the 
end of the month following the month tn which the 
simulator check was completed, provided that the 
pilot's proficiency check qualification does not expire 
in the interim. 


Current regulations permit four types of recurrent 
training and proficiency checks. 


Simulator Recurrent Training 
Simulator Proficiency Check 
Simulator/Aircraft Proficiency Check 
Aircraft Proficiency Check 


Generally, any one may substitute for another, as 
requirements dictate. 
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GENERAL REQUIREMENTS 


Flight deck crew members participate in a continu- 
aus training program consisting of quarterly recur- 
rent training bulletins, operations and special training 
bulletins, equipment ground school, flight simulator 
training, and praficiency checks. 


Pilots and flight engineess attend annual recurrent 
ground school on each type of aircraft on which they 
ave qualified. іп addition, they complete flight simu- 
lator recurrent training consisting of two hours brief- 
ing and de-briefing and a minimum of four hours 
simulator time with at least two hours at the con- 
trols for each pilot. In the event the simulator is 
not available, the crew member will receive a pro- 
ficiency check in the aircraft with no minimum time 
requiret, 


CAPTAIN 


—Captains wil! receive recurrent simulator training an- 
nually in their base month and six months tater will 
receive a simulator proficiency check or a simulator/ 
aircraft proficiency check. 

— 

Two satisfactory landings must be observed in con- 
junction with a simulator proficiency check, This 
will normally be done during the captain's annual 

line check, but may be done on a local training flight. 


FIRST OFFICER 


Every other year a simulator proficiency check or a 
simulator/aircraft proficiency check will be given in 
conjunction with annua! recurrent simulator training. 
+- 
Two satisfactory landings must be observed irn con- 
junction with a simulator proficiency check, This 
may be done on a local training flight or by a line 
captain on a line flight. 


¿FLIGHT ENGINEER 


All operations will be conducted in accordance with 
the procedures outlined in the Flight Engineer Simu- 
lator Recurrent Training/Proficiency Check guide. 


PROFICIENCY REPORT FORM 


A proficiency report will be completed by the instruc- 

«tor conducting the simulator or aircraft period. If 
any maneuver or procedure cannot be completed 
satisfactorily, the crew member's General Manager - 
Flying will be notified of the unsatisfactory perfor- 
mance on a proficiency check or the failure to com- 
plete simulator recurrent training. 
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PILOT SIMULATOR RECURRENT TRAINING/ 
PROFICIENCY CHECK MANEUVERS 


The following items and maneuvers encompass those 
required for completion of the simulator recurrent 
training course, simulator and/or aircraft proficiency 
checks. Also tncorporated are all of the requirements 
to maintain Category I and Category ПА qualifi- 
cations for captains. 


BRIEFING AND EQUIPMENT EXAMINATION 


A briefing session shall be conducted prior to each 
period. The current recurrent training bulletin shail 
be reviewed and discussed. Prior to each period the 
applicable maneuvers shall be discussed and sufficient 
knowledge of systems and equipment shail be demon- 
strated, Also, weather data and airport conditions 
for a particular airport will be reviewed so that take 
off data may be computed. 


PREFLIGHT INSPECTION 


includes al! cockpit preparation prior to flight, all 
cockpit checks, Before Starting Engines check list, 
engine starting, and the After Starting Engines check 
list. 


TAXI PROCEDURES 


Inciudes radio and navigation instrument selection 

for the area departure, taxi procedures, the Taxi 
check list, and the Before Takeoff check list. Specific 
attention should be given to the use of steering and 
brakes. 


TAKEOFF - REJECTED 


At maximum takeoff weight, an outboard engine 
shall be failed prior to V1. The pilot shall demon- 
strate proper directionat control and stopping tech- 
nique. 


NORMAL TAKEOFF 


During takeoff, special attention shali be given to 
tracking on or near the runway center [Ine, engine 
thrust management, V1, V,, V», initial climb attitude, 
Нар retraction, and the normal takeoff profile. 


INSTRUMENT TAKEOFF 


A takeoff shall be given with visibility conditions sim- 
ulating 700 RVR. The pilot will demonstrate normal 
takeoff technique and proper instrument procedures 
while flying IFR 
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ENGINE FAILURE AFTER V1 


At maximum takeoff weight, an outboard engine fail- 
ure shall be given after Vy, Proper adherence to the 
climbout profile and proper use of the Emergency 
check list shail be stressed. 


The climb should be continued following the comple- 
tion of the profile. Returning to the airport of de- 
parture or proceeding to another airport should be 
considered, Major items to be observed in this ma- 
neuver аге: 


Maintain control by appfying rudder and aileron 
as necessary. 


Close adherence to speeds on Нар retraction, 
contro: of attitude, and climb procedures. 


AREA DEPARTURE AND AREA ARRIVAL 


On area departure/arrival, proper tuning and identifi- 
cation of radios, strict compliance with ATC clear- 
ance, and speed and altitude contro! are items of im- 
portance. Speed shall be either that dictated by the 
phase of flight, 1.е., whether holding is expected, etc., 
or as directed by ATC. 


HOLDING 


Holding instructions shail be given at a high or low 

altitude. The ptlot will be expected to comply with 
proper holding procedures, inctuding proper pattern 
entry. 


STEEP TURNS (CAPTAIN ONLY) 


At 250 knots indicated airspeed, 459 bank turns 
should be completed in both directions. The turns 
will be at least 180% in duration. Smooth contro! 
application and ability to maintain altitude, airspeed, 
and constant bank angte shall be the primary basis 
tor judging performance. 


APPROACHES TO STALLS 


The pilot shai] be required to demonstrate proficiency 
in recognition of stick shaker or initial stall buffet 
and effect recovery of the aircraft from this condi- 
tion with proper use of thrust, pitch, and lateral con- 
tral, 


POWERPLANT FAILURES 


The pilot will be required to demonstrate proficiency 
In Managing the aircraft during engine failure Em- 
phasis shall be placed on aircraft control. proper im- 
mediate action items, and check list usage. 
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PILOT SIMULATOR RECURRENT TRAINING/ 
PROFICIENCY CHECK MANEUVERS (Cont'd) 


PRECISION APPROACHES 
Fhe following approaches will be conducted: 


ILS Flight Director 
[LS Autopilot, Autoland, To Landing 
ILS Autopilot, Auto Go-Around 


One will be made with one engine inoperative. 


In the case of the flight director approach, the DH 
+ for captains and first officers will be Category I 


«- MINIMUMS, 


Performance shall be judged on use of the equipment, 
tuning and identification of radios, crew coordination 
procedures, ability to maintain headings and rates of 
descent, alignment with the localizer course and glide 
path, and recognition of DH, 


LANDING FROM ILS APPROACH 


An ILS Autopilot, Autoland approach shall be con- 
ducted to start of flare at which time visual condi- 
tions will be given. At this time, the pilot will evalu- 
ate the position of his aircraft in relation to the run- 
way and demonstrate good judgment in determining 
whether a safe landing can be made or a missed ap- 
proach is required. 


ONE ENGINE INOPERATIVE - MISSED 
APPROACH FROM ILS APPROACH 


A missed approach from the landing configuration 
shall be completed with a wing engine shut down. 
The mtssed approach shall be executed at DH. 


Attention shall be directed to the ability of the pilot 
to control heading on the missed approach, to rotate 
the aircraft and apply thrust properly, to contro! air- 
speed, and to use proper gear and flap retraction pro- 
cedures, 


NON-PRECISION APPROACHES 


Any two of the following approaches shall be con- 
ducted: ADF, ASR, LOC, or YOR. 


Performance shall be judged on proper use of equip- 
ment, tuning and identification of radios, crew coordi- 
nation procedures, ability to maintain headings, rates 
of descent, and proper tracking and recognition of 
MDA. 
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OTHER MISSED APPROACH 


A missed approach witl be conducted fram ап ар- 
proach other than an ILS. 


Attention shall be directed to the ability of the pilot 
to control heading on the missed approach, to rotate 
the aircraft and apply thrust property, to control air- 
speed, and to use proper gear and flap retraction 
procedures. 


LANDING - NORMAL 


At least one full stop tanding will be made from an 
instrument or visual approach. 


During final approach, proper slot, runway alignment, 
airspeed control, and normal sink rates shall be main- 
trained, The pitot shall demonstrate normal landing 
technique and proper procedures in the use of spoil- 
ers, brakes, and reverse thrust. 


LANDING - REJECTED 


Under visual conditions, with all engines operating 
and the aircraft in the landing configuration, the 
pilot shall demonstrate the go-around capability of 
the aircraft at the start of flare, 


The pilot shall advance the throttles while rotating to 
check the sink rate and commanding the wing flaps 
to the go-around configuration. The rotation shall be 
continued to a climbout attitude while advancing the 
throttles to go-around thrust and commanding, "Trim 
thottles." From this point the maneuver shall be 
conducted using normal missed approach procedures. 


LANDING - TWO ENGINE INOPERATIVE 
(F/O ONE ENGINE INOPERATIVE) 


Thie approach shall be made in accordance with the 
two engine inoperative procedure (one engine inoper- 
ative procedure for F/O}. 


Performance shall be judged on aircraft systems man- 
agement, approach procedure, slot recognitian, run- 
way alignment, and atrspeed control. 


NORMAL AND ABNORMAL PROCEDURES 


The pilot shall be required to demonstrate the proper 
use of as many of the systems and devices as neces- 
sary to determine that he has a practical knowledge 
of the narmal and abnormal procedures appropriate 
to the aircraft type. 
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EMERGENCY PROCEDURES 


The pilot shall be required to demonstrate his know- 
ledge of emergency procedures either as they are 
simulated or discussed in the equipment examination 
This will include: 


Emergency Procedures section of the Flight 
Handbook, 


Emergency check list, 
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FLIGHT ENGINEER SIMULATOR RECURRENT 
TRAINING/PROFICIENCY CHECK GUIDE 


BRIEFING AND EQUIPMENT 


The engineer will review 35mm oreflight slides that 


will cover an interior and exterior preflight. Empha- 


sis will be given to model differences, if applicable, 
procedure changes and recent aircraft modifications. 


The engineer will complete the top portion of the 
fuel and data log and the appropriate portion of the 
takeoff data sheet. 


A procedures review will cover normal, emergency, 
abnormal, and additional procedures with emphasis 
on the following: cabin pressure loss, rapid descent, 
electrical fire and smoke removal, emergency landing/ 
evacuation, engine fires and failures, fuel jettison, and 
hydraulic emergencies. Emergency equipment loca- 
tion, function, and operation will also be covered dur- 
ing the briefing. 


The flight will be crew coordinated as amplified in 
chapter 2 of the flight handbook and emphasis will 
be placed on the proper use of the check lists and 
the fight handbook, 


During the briefing, the engineer's knowledge of the 
latest recurrent training bulletin will be determined. 


PREFLIGHT 


The engineer will perform a normal cockpit preflight 
and exterior preflight, if applicable. 


Prior to starting engines, the Before Starting Engines 
check list will be read in its entirety. During engine 
start, the engineer's scan pattern and his ability to 
handle normal and abnormal procedures will be moni- 
tored. After engine start, the engineer should use the 
appropriate procedures for electrical changeover and 
cross check controls and instruments while reading 
the After Engines Starting check list, 


TAXI 


The engineer will be required to make appropriate 
fuel and data log entries, compute stabilizer trim, and 
comply with air conditioning and pressurization pro- 
cedures, He should cross check controls and instru- 
ments while reading the Taxi check list. 


TAKEOFF 
The engineer will read the Before Takeoff check list, 


scan the flight engineer panel, trim takeoff thrust and 
monitor engine instruments. 
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CLIMB 


The engineer will be responsible for setting climb 
power, scanning the engine and flight instruments and 
the engineer's panel, and the proper operation and 
monitoring of aircraft systems. 


CRUISE 


Cruise power will be set in accordance with the flight 
handbook. The engineer shall use proper procedures 
in operation and monitoring of aircraft systems at 
cruise altitude. 


AIR CONDITIONING AND PRESSURIZATION 


The engineer will be responsible for various phases of 
operation of the air conditioning system to include 
duct overheats, pack trips, and temperature control 
malfunctions. 


Operation of the pressurization system will include 
normal procedures, pack malfunctions, cabin pres- 
sure loss and related systems, rapid descent, and 
smoke removal. 


ELECTRICAL 


The engineer will be responsible for knowledge and 
Procedural operation in the following areas: electrical 
limits, electrical trips and malfunctions and their sin- 
gular or combined effect on aircraft operation, and 


— electrical emergencies as covered on the check lists. 


POWERPLANT 


There will be engine failures and fires during various 
phases of flight. The engineer shall know the effect 
of these failures on system operation and aircraft per- 
formance and manage the systems in accordance with 
procedures in the flight handbook. The engines will 
be operated within the limits prescribed in chapter 
2.75 of the flight handbook, 


ANTI-ICING SYSTEMS 

The engineer shall have an understanding of the nor- 
mal and abnormal operation, timits, malfunctions, and 
operational effects of the anti-icing systems, 


FUEL SYSTEM 


The engineer will be checked for system knowledge to 
include normal operation and limitations, and abnor- 
mal and additional procedures. 


October 15, 1977 


FPS 15.02 101 FLIGHT HANDBOOK FLIGHT PROFICIENCY 
FLIGHT ENGINEERS TRANS WORLD AIRLINES & STANDARDS 


FLIGHT ENGINEER SIMULATOR RECURRENT 
TRAINING/PROFICIENCY CHECK GUIDE (Cont'd) 


HYDRAULIC SYSTEMS 


The engineer will be checked on system operation in- 
cluding backup systems and procedures to continue 
aircraft operation. Specific emphasis will be placed 
on hydraulic fluid/systern pressure loss. 


FLiGHT CONTROLS 


The engineer will be checked on his knowledge of 
normal operation and abnormal procedures to include 
flap, stabilizer, and spoiler malfunctions. 


COMMUNICATIONS - NAVIGATION 


The engineer will be responsible for cross checking 
flight and navigation instruments during various 
phases of flight and have an understanding of power 
sources and signal flow. 


DESCENT 


The engineer will read the Landing Preliminary check 
list and be responsible for system operation of air 
conditioning and pressurization under normal and ab- 
normal situations. The engineer will maintain a traf- 
fic watch, if applicable, and comply with crew coordi- 
nation procedures. 


APPROACH AND LANOING 


The engineer will read the Landing Final check list 
and back the pilots up on crew coordination to in- 
clude required callouts during the approach. 


POST LANDING DUTIES 


These duties include reading the After Landing check 
list and electrical changeover. This may include the 
engineer's duties during Emergency Landing/Evacua- 
tion procedures. 
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NORMAL TAKEOFF 


3000 FEET ACCELERATE 
TO CLIMB SPEEO 


IF TURN REQUIRED, a 
LIMIT BANK ANGLE TO 15 
UNTIL ATTAINING 


MANEUVERING SPEED I 


/ 


MAINTAIN Va + 10 KTS o 4 
MAXIMUM PITCH ATTITUDE 17 
TO 1000 FEET 
POSITIVE RATE OF CLIMB 1000 FEET ACCELERATE AND 
AND V4, GEAR UP RETRACT FLAPS ON SCHEOULE 
SMOOTHLY ROTATE SET CLIMB THRUST 
TO INITIAL CONTINUE CLIMB TO 3000 FEET 
CLIMB ATTITUDE AT V, + 60 
SET TAKEOFF THRUST 
AT 40-80 KTS 


à —II N N —— 


FLAP RETRACTION 
SCHEDULE 


| fraps s 
10 TO 4 Мо + 30 


At 1,000 feet above field elevation, lower nose to approximately 8 to 10 degrees to establish a suitable climb gradient 


while accelerating for ftap retraction. During clean up, it is desirable to continue climb at no jess than 500 feet per 
minute. 


REFERENCES: 


1011 Flight Handbook - Chapter 2 
Flight Operation Policy Manual - Chapter 6. 


CO 
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& STANDARDS 
REJECTED TAKEOFF 


SIMULTANEGUSLY: 
CLOSE THROTTLES 
FULL BRAKING 
USE REVERSE THRUST AS 
DIRECTIONAL CONTROL ALLOWS 
CHECK EXTENSION OF 
AUTOSPOILERS ADVISE TOWER 
(Е NECESSARY EXTEND FOLLOW APPLICABLE 
MANUALLY EMERGENCY PROCEDURES 
Vi 


ENGINE FAILURE 


The decision to reject a takeoff is solely the responsibility of the captain, 
Maximum effort stopping technique shall be initiated, 


- 


REFERENCES: 


— 


1071 Flight Handbook, Chapters 2 and 3. 
Flight Operations Policy Manual, Chapters 6 and 10. 
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TAKEOFF - ENGINE FAILURE AFTER V1 


TAKEOFF THRUST 
MAX 5 MINUTES 


CLIME 


TO 1500 FEET 
IF TURN REQUIRED, AT 800 FEET, ACCELERATE IN 
AT Vo + 60, 


LIMIT BANK ANGLE ТО 15? LEVEL FLIGHT AND RETRACT 

UNTIL ATTAINING FLAPS ON SCHEDULE. FLAPS 

MANEUVERING SPEED RETRACTED, SET MAXIMUM 
CONTINUOUS (ENGINE OUT) 
THAUST. 


MAINTAIN v, TO Мо + 10 TO 600 FEET. 
MAXIMUM PITCH ATTITUDE 177 


` POSITIVE RATE OF 
CLIMB AND Мо. 
GEAR UP 
` "ue қыны тынғы ‚шш 
SMOOTHLY ROTATE TO 
INITIAL CLIMB ATTITUDE 


~ 


FLAP RETRACTION 
SCHEDULE 


Close engine instrument monitoring on (акго by al crew members is essential, to detect possible angina failure or mal- 


function. Except for engine 2 fail lights, failure of the number 2 engine may be difficult to recognize because of lack of 
yaw. 


Use a normal rate of rotation at Vr 


Best angle of climb speed must be maintained to 1500 feet, thus providing optimum obstacle clearance along the takeoff 


flight path, The “final takeoff climb segment" terminates upon reaching 1500 feet. Any further extension of the climb 
out profile would be classified as “enroute climb". 


If an engine fire warning occurs on takeotf, fly the engine failure profile as depicted above, whether the engine is produc- 
ing significant thrust or nat. 


Use qood judgment and ensure the correct controls are operated when shutting down an engine. This 45 more important 
—. than quick action. Conditions such as aircraft buffeting or vibration and/or reported visible fire may require earlier or 
immediate compliance with the engine fire or failure procedure, Circumstances must dictate the action taken, 
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HOLDING PATTERNS AND PROCEDURES 


ENTRY INTO HOLDING PATTERNS 


STANDARD PATTEAN NON-STANDARD PATTERN 


PARALLEL 


ENTRY DIRECT ENTRY 


(TURN OUTBOUND ON 
HOLDING SIDE) 


INBOUND 
COURSE 


. DIRECT ENTRY: 
TURN RE RI ND FLY THE PATTERN. 
OUND TRACK OF 30° 


{ОН LESS) TO HOLDING COURSE, TURN 
RIGHT TO INTERCEPT HOLOING COURSE 
. PARALLEL ENTRY: 
G COURSE. TURN LEFT, 
AND RETURN TO HOLDING Fix OR INTER. 


PARALLEL 


ENTRY ENTRY 


INBOLIND 
COURSE 


709 
DIRECT ENTAY 


(TUAN OUTBOUND 
ON HOLDING SIDE! 


ENTRY 


TURN LEFT AND FLY THE PATTERN, 


ROP £ : 


` PROCEED ON OUTBOUND TRACK OF 30° 


(OR LESS) TO HOLDING COURSE, TURN 
LEFT TO INTERCEPT HOLDING COURSE. 


. PARALLEL ENTRY: 


PARALLEL LDING COURSE, TURN 
RIGHT AND RETURN TD HOLDING FIX 


CEPT HOLDING COURSE. OR INTERCEPT HOLDING COURSE. 


Enrouta to a holding fix the appropriate radios should be properly tuned and identified. 


Reduce speed to the appropriate maximum holding speed ог less within 3 minutes prior to ETA at the holding fix, Make all 
tura during entry and while holding with: 


30% bank ange or at flight director computed bank angle. 


14,000 feet and balow: Use holding charts, hold clean, flaps 4 or 10 as speed restrictions permit, one minute pattern. 
Above 14,000 feet: Hold clean and use chart speed but not above FAA maximum speed without ATC approval, 
one and a half minute pattern. 


FAA Maximum simpeeds: Climbing in Holding Pattern: 


Thru 6,000 feat MSL - 200 knots Below 10,000 feet - 250 knots 
Above 6,000 thru 14,000 fest MSL - 210 knots 10,000 feet and sbove - 310 knots 
Above 14,000 feet MSL - 230 knots 


Some chart holding speeds exceed tha FAA maximum tiripesd. In such cases, request to hold at the chart speed. Chart 
holding speeds are 10% abova minimum drag which make it unnecessary to incraga thrust in the turns. 


Comperaate for known effect of wind, except when tuming Once established in the holding pattern, the drift correction 
angle can be determined along the inbound course. On the outbound leg of one minute pattems, the inbound drift correr- 
поп should be tripled and applied to the outbound course, In one and a half minute petterra, the inbound drift coret- 
tion should ba muitipliad by 2% and applied to the outbound coune. The size of the pattern is governed by inbound 
times. 


Outbound timing begins over or abeam the fix, whichever i lteter. 
when the tum to the outbound heading is completed. 


if tha abesm position cannot be determined start timing 
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HOLDING PATTERNS AND PROCEDURES (Cont'd) 


DME holding is subject to the same entry and holding procedures, except that distances (nautical miles) are used instead 
of time values. You may be imtructed to hold on an airway or a specified radial. 


Example 1: 


Clearance: Hold East of the Westviila 21 mile DME fix on the 087 radial of Chicago Heights, 4 mile legs, right turns. 


П EMO 
й утвоуно LEG 
CISTE en o 
(B vr: | = 
| 20 мм WESTWILLE 


Where the DME holding pattern is on the side of the fix away from the VORTAC, the end of the outbound leg is the 
OME fix plus the lag length (21 + 4 = 25}. This would also be true if the clearance specified left turns. Mileage shown 
in the pattern indicates leg length is added to fix mileage. 


Example 2: 


Сезгагсе: Hold West of the Marengo 24 mile DME fix on the 090 radial of Rockford, 4 mile legs, right turns. 


FG MARINGO 
C15. v Бася 


садо 


=~ 


— ЗО -- 
UM gb ouraaumo LEG 
Where the DME holding pattern is on the side of the fix toward the VORTAC, (between the fix and the VORTAC), 
the end of the outbound feg is the DME fix minus the leg fangth (24 - 4 = 20). This would also be true if the clear- 
ance specified left tums. Mileage shown in the pattern indicates leg length is subtracted from fix mileage. 


If the Autopilot and/or Flight Director are used when holding on a tocalizer front course, airway, or VDR radial the 
following guide lines apply: 


AUTOPILOT ' 
Ensure that the inbound course is set on the HSI. Use CWS mode and maneuver with the control wheel. 
Use altitude hold, as appropriate. 
{+ cleared for an [LS approach from the holding pattern: 
When turning inbound use an intercept heading of 45° or less. 
When within 90% of the inbound сошве select CMD and A/L. 
If above the glide slope use control wheel steering or select VS to fly the aircraft down to the glide 
slope. 
FLIGHT DIRECTOR 
Ensure that the inbound course is set on the HSI. When turning inbound and within 90% of the inbound 
VOR course, select the NAV mode. Normally, a 45° intercept will be programmed. When turning out- 
bound set the heading cursor to the outbound heading and select the HDG mode. Use altitude hold as 


appropriate, If cleared for an ILS approach from the holding pattern: 


When turning inbound within 90° of the inbound course select A/L. Cross check other instruments 
closely if a significant pitch down command ts indicated. 


REFERENCE: 1011 Flight Handbook, Chapter 2. 
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BASIC ILS 


30 SECONDS PAST OM 
START PROCEDURE TURN 

T 
[DEPENDING ON WIND! __ VECTOR 


шыш низ 


HEADING / | 
BUG S 2 А BUG + 20 KTS MIN FLAPS 10 

+ KT 
MINIMUM І BUG + 20 KTS MÍN. 


GS ONE COT 
ABOVE — 
GEAR DOWN 


A 


GS INTERCEPT 
FLAPS 33 

BUG + 5 KTS 
ESTABLISH RATE 
OF DESCENT TO 
REMAIN ON 
GLIDE SLOPE. 
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FLAPS 0 


BUG + 60 KTS MIN. 
FLAPS 4 | 


alt 


BUG + 30 KTS MIN. 


Crew coordination and approach plate review should be completed as soon as approach information is available. 


Position awareness during any approach is important to aid in anticipating speed and configuration changes. Radios 
should be tuned to facilitate position awareness during initial vectoring in the terminal area. 


After initial flap extension, the landing final check list should normally be completed to the boxed items. 


When on the tocalizer intercept heading, atl radios should be tuned for the approach. Proper RMI needle ralaction should 


be made. 


After seeing three green lights, complete the landing final check fist. 


See the “Flight Director Approach” or “Autopilot Approach” diagrams for pertinent details, 


No later than the final fix inbound, all radios should be tuned and identified on the ILS facilities. 


REFERENCES: 


1011 Flight Handbook, Chapter 2. 
Flight Operations Policy Manual, Chapter 3. 
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AUTO PILOT/FLIGHT DIRECTOR-ILS APPROACH (A/L MODE) 


LOC CAPTURE APPROACH 
ENGAGE AUTOPILOT ТО CMD MODE, AND 
ALT А 
PLACE BOTH FLIGHT DIRECTORS ON. 
USE APPROPRIATE PITCH MODE, 


SET HDG CURSOR AND PRESS HOG MODE, 
USE НОС KNOB TO MANEUVER. 
HDG SEL DISENGAGES ait TUNE ¡LS AND ADF, SET INBOUNO COURSE. 
MM s PRESS АЛ MODE - WHEN WITHIN 90° OF 
APPROACH COURSE. 
ENGAGE SECOND AUTOPILOT TO CMD. 
SET AH OR DH ON ALTIMETER BUGS 
SET SPEED AND ENGAGE ATS, 
GS CAPTURE MONITOR ANNUNCIATORS. 


50 FT 5 ЕТ 


an ARM 


PITCH MODE DISENGAGES. 
APPROACH GATE APPEARS IN ADI. 
ATS PROGRAMS ALPHA AT 33 FLAPS, 
AUTOPILOT GO-AROUND ARMED 
FLARE INITIATED. 


ATS AEDUCES COMMAND BARS AND 
POWER. APPROACH GATE QUT OF VIEW 


RÜLLOUY BAR IN VIEW. 


AUTOPILOTS BEGIN DUAL CHANNEL AT TOUCHDOWN ROLLOUT 
CROSS MONITORING, GUIDANCE INITIATED 
ALIGN FUNCTION JS ARMED. ATS MOVES THAOTTLES TO IDLE, 


FLARE FUNCTION 15 ARMED, А AND TRIPS OFF AT TOUCHDOWN. 
RUDDER GOES TO PARALLEL AIRCRAFT ALIGNS ESO 

OPERATION. WITH RUNWAY AND = 

NOSE UP BIAS INTRODUCED. SETS UP CROSS 


WIND CORRECTION. 
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FPS ,20.08 
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10117. 


FLIGHT HANDBOOK 
ANS WORLD AIRLINES 


January 10, 1976 
FLIGHT PROFICIENCY 
& STANDARDS 


AUTO PILOT/FLIGHT DIRECTOR-ILS APPROACH [APR MODE] 


LOC CAPTURE 
HOG SEL DISENGAGES. 


[uo ALIGN] 


GS CAPTURE 


Се | 

PITCH MODE OISENGAGES 
APPROACH GATE APPEARS IN ADI 
ATS PROGRAMS ALPHA AT 33 FLAPS 
AUTOPILOT GO AROUND ARMED. | 


i 

I 

| 

l 
= 


| 
i 
i 


< 


REFERENCES: 


1011 Flight Handbook, Chapter 2. 
Flight Operations Policy Manual, Chapter 2. 


(1011-6057) 


DISCONMECT AUTOPILOT 
AMD LAND MANUALLY 


[ ss J 


APPROACH 


ENGAGE AUTOPILOT TO CMD MODE, AND 
PLACE BOTH FLIGHT DIRECTORS ON 

USE APPROPRIATE PITCH MODE 

SET HDG CURSOA AND PRESS HDG MODE. 
USE HDG KNOB TO MANEUVER 

TUNE ILS AND ADF, SET INBOUND COURSE 
PRESS APA MODE WHEN WITHIN 90° OF 
APPROACH COURSE. 

SET ОН AUGS ON ALTIMETERS 

SET SPEED ENGAGE ATS IF DESIRED 
MONITOR ANNUNCIATORS. 


180 FT 


МО Ft ARE 
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FLIGHT DIRECTOR ILS APPROACH 


E APPROACH 


[Foc sr] PLACE BOTH FLIGHT DIRECTORS ON 
LOC ARM | | MDG SEL | 
(ос anu] USE APPROPRIATE PITCH MODE. 


[os anm )( лат TUNE ILS ANO ADF, SET INBOUND COURSE 
SET НОС CURSOR AND PRESS HDG MODE 
USE НОС KNOB TO FOLLOW VECTORS 
PRESS A/L OA APR MODE WHEN 
WITHIN 90° OF APPROACH COURSE 


SET OH BUG ON ALTIMETERS. 
SET SPEEO ENGAGE ATS AS REQUIRED. 
[ ss | | MONITOR ANNUNCIATORS. 


FITCH MODE DISENGAGES. | 
APPROACH GATE APPEARS IN AOI. 
ATS PROGRAMS ALPHA АТ 33 FLAPS. 


GO-AROUNG ARMED. | 


VECTOR 


LOC CAPTURE 


150 FT 

50 FT 
IN АЛ MODE. 
F/D DISAPPEARS. 
ІМ APPR MODE 
F/D WILL STAY 
IN VIEW, 


REFERENCES: 


1011 Flight Handbook, Chapter 2 
Flight Operations Policy Manual, Chapter 6. 
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MONITORED ILS APPROACH 


APPROACH DUTIES 


MUST BE ASSUMED 
NO LATER THAN 
FINAL FIX, 


APPROACHING D/H, ж 


CAPTAIN DIRECTS 
PRIMARY ATTENTION ! CAPTAIN COMMANDS . 
OUTSIDE AIRCRAFT. і "ГМЕ GOT IT’ WHEN 


і 
| 
I 
| 
| 


| READY T 
IF REQUIRED VISUAL REFERENCE | ТО TAKE CONTROL 


FOR IN 
IS FOUND. ANNOUNCE ... LANDING 


"TVE GOT IT", OR “CONTINUE THE APPROACH." DH 
4T OH 
F/O WILL IMMEDIATELY EXECUTE 
GO-AROUND If THE CAPTAIN HAS 
NOT COMMANDED, 
“CONTINUE THE APPROACH.” 


CONCEPT - First officer will fly approach head down and make all сай outs below 500 feet. Captain will monitor approach 
primarily head up and assume control and tand aircraft following visual transition. The minimum required airborne 
equipment must be used for the approach flown. 

1. The captain is in command and must assume control any time the situation raquires such action. 

2. This approach is recommended any tima the АМЕ is tess than 4000 feet or ceiling below 400 feet with the first officer 

assuming the operational role, and the captain the monitor role, no later than the final approach fix. 

3. CAT П requires use of autopilot in A/L mode in accordance with Ops. Specs. However, F/D approaches with or without 

autothrust may be utilized to CAT | minima, SCD. 

4. Below 400 feet or 100 feet above DH, the captain's primary attention becomes “head up” for visual cues, 

5. When adequate visual reference is obtained, at DH, the captain will announce “continue the approach" or "I've got it.” If 

no visual reference, the first officer makes the go-around. 

6. Continue coupied ta maintain stable flight path - autopilot may remain engaged to touchdown if in АД. mode. 


7. After the captain assumes control, the first officer's primary attention continues to be head down, to monitor instruments 
and callout deviations. 
B. Flight engineer additional duties: Backs up captain and first officer on all callouts, assists and monitors all Position indicators, 


fail flags, altımeter settings, airspeed and altimeter bug settings, notes field efevation and DH during crew coordination review 
and cross checks altimeter bugs, maintains traffic watch, 


9 CREW COORDINATION CALLOUTS 


POSITION FIRST OFFICER CALLS CAPTAIN CALLS 

OM "Outer marker" "Flags checked" 

500 feet IM '135K/sink 700 feet" 

100 feet above minimums “100 to go" Illuc 

DH iat ar no later than! “Minimums. if captain gives no command, "Continue approach" or "I've got it" 
execute a go around or "Go around” 

100 feer (Captain normally “40Ọ feet SS ee 


assumes control} 


After captain takes over and Any deviations observed affecting stabilized | ---------- 
through rollout Hight. 


(Airspeed - Sink - Glide Stope - | осайгег! 


50 feet (Captain must take "Sink 700 feet” 
over no later than 50 feet) 


(7022) 
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VOR - LOC - ADF - ASR 


FLAP 
FLAPS 22 LAPS 0 


BUG + 10 KTS MIN. d — че m — ғ” 


| | 


FLAPS 19 FLAPS 4 
BUG + 20 KTS MIN. BUG + 30 KTS MIN. 


= == == = BUG + 60 KTS MIN 


FINAL FIX 
STRAIGHT IN 
--— APPROACH 


FLAPS 33 
Z BUG + 10 KTS INTERCEPTING VISUAL 


APPROACHING SLOT AND ALIGNED 


FINAL Fix WITH RUNWAY. 
GEAR DOWN BUG + 5 KTS. 


x 


FINAL FIX 


TOUCHDOWN TARGET 
1500 FEET 


Crew coordination and approach plate review should be completed prior to arrival in the terminal area. Position awareness 
during any approach is important to aid in anticipating speed end configuration changes. Radios should be tuned to 
facilitate position awareness during initial vectoring in the terminal area. 


After initial Нар extension, the landing final check list should be completed to the boxed items. 


When on the final approach course intercept heading, alt radios should be tuned for the approach. Proper RMI needie 
selection should be made. 


After seeing three green lights, complete the landing final check fist. 
No later than the final fix inbound, all radios should be tuned and identified on the appropriate facilities. 


Sink rate from the final approach fix to “MDA” will depend on ground speed, altitude change and “Missed Approach 
Point”. 


REFERENCES: 


1011 Flight Handbook, Chapter 2. 
Fiight Operations Policy Manual, Chapter 6, 


(1011-605) 


May 10, 1978 
FPS 20.12 1011 FLIGHT HANDBOOK FLIGHT PROFICIENCY 
MANEUVERS TRANS WORLD AIRLINES & STANDARDS 


AUTO GO-AROUND MISSED APPROACH 


ARM ALTITUDE SELECT 
FOR MISSED APPROACH 


PRESS VS - ADJUST RATE OF 
CLIMB FOR ACCELERATION TO 
FLAP RETRACTION SPEEDS. 


АР IN COMMAND MODE 
GEAR DOWN HDG SEL 
М5 


PRESS GO-AROUND MODE 
APPLY GO-ARQUND THRUST 
MONITOR AJP PITCH TO 
GO-AROUND ATTITUDE 
FLAPS 10 


POSITIVE RATE OF CLIMB - 
GEAR UP 


VERIFY MISSED APPROACH HEADING 


SELECTED. 
PRESS НОС MODE 

LIMIT BANK ANGLE TO 15° 
UNTIL ATTAINING MINIMUM 
MANEUVERING SPEED, 


FLAP RETRACTION SCHEOULE 
10 TO 4 BUG + 30 KNOTS 
4 TO 0 BUG * 60 KNOTS 


(1011-6054) 
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MISSED APPROACH 


IF A TURN 15 REQUIRED АТ 800 FEET ACCELERATE AND 
MAXIMUM BANK 15 15% RETRACT FLAPS AS NECESSARY 


UNTIL ATTAINING COMPLY WITH MISSEO APPROACH 
MANEUVERING SPEED. PROCEDURES OR А5 OIRECTED 


GEAR DOWN MAINTAIN BUG + 10 KTS o 
FLAPS 33 MAXIMUM PITCH ATTITUDE 1? 


BUG + 5 KTS, 


NORMAL SLOT 
| AOTATE TO CLIMB ATTITUDE 
SIMULTANEOUSLY APPLY ADVISE TOWER OF 
GO-AROUND THRUST MISSED APPROACH 
FLAPS 10 


| 


POSITIVE RATE OF CLIMB 
GEAR UP 


FLAP RETRACTION 
SCHEDULE 
Серан | arco” 


10 TOA BUG + 30 
[4 roo | uo eo 


If missed approach is initiated with an engine inoperative, coordinate rudder with thrust application. At 800 feet 
shallow climb and retract flaps as necessary while accelerating to appropriate speed. 


REFERENCES: 


1011 Flight Handbook, Chapter 2. 
— Flight Operations Policy Manual, Chapter 6. 
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REJECTED LANDING 


FOLLOW NORMAL 
MISSED APPROACH 
PROCEDURE 


ROTATE TO CLIMB 


GO-AROUND THRUST ATTITUDE. 
ROTATE TO CHECK SINK 
FLAPS 19 


GEAR UP 


(1011-6056) 
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MANEUVERS 


NORMAL LANDING 


FLAPS 0 
BUG + 60 KTS MIN. 
FLAPS 4 


BUG + 30 KTS MIN 
FLAPS 10 


FLAPS 22 BUG + 20 KTS MIN. _ 
GEAR DOWN BUG + 10 KTS MIN. N 


| 1500 FEET 
AGL 


INTERCEPTING APPROACH 
SLOT START NORMAL DESCENT 


500 FEET 
STABILIZED IN SLOT 
BUG + 5 KTS 


TOUCHDOWN TAAGET 


1500 FEET - 
TURNING FINAL 7 | 
FLAPS 33 = 

=. 


Below 500 feet, if any significant departure from the normal approach path occurs, and corrective action is not immedi- 
ately effective, a missed approach should һе executed. 


REFERENCES: 


1011 Flight Handbook, Chapter 2. 
Flight Operations Policy Manual, Chapters 6 and 10. 


--- 


(1011-6057) 


May 10, 1978 


FPS 20.16 1011 FLIGHT HANDBOOK FLIGHT PROFICIENCY 
MANEUVERS TRANS WORLD AIRLINES & STANDARDS 


RAPID DESCENT 


М| ПАТЕ TURN 
30° NORMAL, 45° MAXIMUM. 
nn „77 MAX NOSE DOWN ATTITUDE 10°. 


CHECK PASSENGER OXYGEN 
CLOSE THROTTLES SPEED BRAKES UP NOTIFY ATC 
EVALUATE STRUCTURAL REQUEST ALTIMETER SETTING 
INTEGRITY CALL OUT ALTITUDES 

REVIEW CHECK LIST 


TARGET SPEED V.. -10 KTS OR 
85 MAX, ROLL wiMEs Leve — 
WHEN ACCELERATING TOWARD 
TARGET SPEED. 


2000 FT ABOVE DESIRED ALTITUDE 
SMOOTHLY REDUCE OESCENT RATE. 


1000 FT ABOVE DESIREO ALTITUDE 
SPEED BRAKES DOWN, | — 


LEVEL OFF АТ 14000 FT OR М 
MEA, WHICHEVER IS HIGHER 
CREW OXYGEN AS REQUIREO. 
NOTIFY FLIGHT ATTENDANTS. 


REFERENCE: 1011 Flight Handbook, Chapter 3. 
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HIGH SINK RATE MANEUVER 


BUG SET VREF 


GEAR DOWN THAUST TO IDLE 
FLAPS 33 LOWER NOSE 
BUG SPEED MAINTAIN BUG 
MOTE RATE OF 
Ya ESCENT 


— 


STABILIZED 
DESCENT 


APPLY TAKEOFF THRUST 
ROTATE TO MAINTAIN BUG 
SPEED LEAVE GEAR DOWN 
AND FLAPS AT 33 


CHECK ENGINE 

SPIN UP TIME 

ALTITUDE LOST COMPLETE MISSED 
APPROACH 


x 
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STALL RECOVERY 


STICK SHAKEA GO AROUND THRUST ACCELERATE TO STABILIZE 
OR 


LOWER NOSE MANEUVERING SPEED FOR ім 
INITIAL BUFFET WINGS LEVEL FLAP CONFIGURATION LEVEL FLIGHT 
WHICHEVER 
DCCURS FIRST 


MANEUVERING SPEEDS 


" Recovery 
Configurations: Thrust Target Trim Speed Flaps 
Clean 55% N Bug * 60 0 
10 Flaps, 20% bank 55% N, Bug + 20 10 
33 flaps. gear down 95% Ny Bug + 5 33 


ENTAY 


Determine weight and set airspeed bug. Initially decelerate to approximately 200 knots and set thrust. 
Establish gear/flap configuration, and while decelerating, trim stabilizer until manuvering speed for flap 
configuration is reached. 


During approaches to stall, the speed bleed may be made with a shallow rate of climb. Avoid any rate of sink. 
RECOVERY: 


At the first indication of stall (buffet or stick shaker), apply go-around thrust while lowering the nose to approxi- 
mately 7 1/29 nose up pitch artitude and leveling the wings. At higher altitudes, it will be necessary to establish 
a lower pitch attitude to obtain desired acceleration. Maintain the Rap and gear configuration. Accelerate to 
maneuvering speed with a minimum toss of altitude. Take care to avoid secondary buffet. 


Stall warning is considered to be any warning, readily identifiable by the pilot, whether stick shaker or initial buffet 
caused by airflow separation, 


Recovery from an approach to а stall should be initiated at the earliest recognizable stall warning, stick shaker or 
пиа! buffet. —ekSS ----: 


Less altitude is lost and the recovery is simplified by not changing flap position. When the flaps are up, the stall 
recovery is usually accomplished before the flaps can be extended. Retracting the flaps from the landing position 
is not recommended, especially when near the ground as a greater altitude loss will result during the recovery. (1011-6060) 


TE 
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NO FLAP LANDING 


BUG + 10 KTS MIN. 


GEAR DOWN 
MAINTAIN ALTITUDE pp 
REDUCE WEIGHT AS 


MUCH AS PRACTICAL 
SET BUG Уан” 50 KTS 


INTERCEPTING NORMAL 

APPROACH SLOT START 

OESCENT AS REQUIREO 

BUG + 10 KTS MIN. ON FINAL 
BUG + 5 KTS o 
LIMIT BANK AMGLE TO 15 


TOUCHDOWN TARGET 
1500 FEET 


in the event the flaps cannot be extended, or if one or more leading-edge device didnot extend, a partial flap 
landing would be made, 


Consideration should be given to dumping fuel to reduce approach and landing speeds to a minimum. 


Extend the landing gear before turning base lag. However, if hydraulic problems affect gear extension, the gear 
should be extended sooner. 


Close adherence to proper airspeed is imperative, With the low drag situation of no flaps, speed control is more difficult. 


H the approach is discontinued, apply go-around thrust and rotate smoothly. With a positive rate of climb, retract the 
gear, if able, and accelerate to minimum speed or greater. 


REFERENCE: 


1011 Flight Handbook, Chapter 4. 


(1011-6061) 
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TWO ENGINES INOPERATIVE LANDING 


yv. 


CLEAN 
BUG * 60 KTS MIN. 


FLAPS 4 
BUG + 40 KTS MIN, 


SET BUG VREF + 20 KTS 


FLAPS +0 

BUG + 20 KTS 

MIN. 
WHEN INTEACEPTING 
APPROACH SLOT - 
GEAR DOWN 
LANDING COMMITTED 


SLOW TOWARD 
BUG * 5 KTS 
DN FINAL. 


TOUCHDDWN TARGET 
1500 FEET 


Gwe consideration to dumping fuel to reduce approach and landing speeds and to increase reserve thrust available for slot 
ог gide stope correction. 


Initiate the Twd Engine Inoperative check list. Evaluate hydraulic capability and determine how the systems сап best be 
utilized. 


На wsual approach is to be made, fly a wider pattern, if practical. Plan the approach so that the turn onto final can be 
made at least 1000 feet above the airport and use an ILS glide stope if available. 


After gear extension and verification of green lights, complete the landing final check list. 
REFERENCE. 


1017 Flight Handbook, Chapter 4, 
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- ILS - TWO ENGINES INOPERATIVE 


K -- CLEAN SET BUG TO Vac, ' 20 RTS 


BUG * 60 KTS MIN 


WHEN INTERCEPTING 
GLIDE SLOPE 
GEAR DOWN 


LANDING COMMITTED 
GLIDE SLOPE ON FINAL 


ALIVE, FLAPS 4 SLOW TOWARD 
BUG + 40 KTS MIN, BUG + 5 KTS. 


ONE DOT ABOVE GLIDE 
SLOPE, FLAPS 10 


BUG + 20 KTS MIN. | 


| 
| 
| 
| 
| 


Give consideration to dumping fuel to reduce approach and landing speeds and to increase reserve thrust available for 
glide slope correction. 


Initiate the Two Engine Inoperative check list. Evaluate hydraulic capability and determine how the systems can best be 
utilized. 


Advise ATC of your higher airspeed and specify the size pattern and localizer intercept that you desire. 


REFERENCE: 1011 Flight Handbook, Chapter 4, 


(1011-6063) ; 


May 10, 1978 
FPS 20.22 1011 FLIGHT HANDBOOK FLIGHT PROFICIENCY 
MANEUVERS TRANS WORLD AIRLINES & STANDARDS 


CLOSE-IN CIRCLE 


INSTRUMENT APPROACH COMPLETE 


MAINTAIN ALTITUDE BUG + 10 KTS MIN, FLAPS 22 
BUG + 10 KTS | GEAR DOWN 


BUG + 10 KTS MIN. 


INTERCEPTING APPRDACH SLOT 
FLAPS 33 , BEGIN DESCENT 


a BUS + 5 KTS. 


MAINTAIN BUG + 5 KTS. 


TOUCHDOWN TARGET 
1500 FEET 


Minimums for close-in circle approach are 1000-3. 


(1011-6064) 
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MINIMUM TURNING CIRCLE 


141 FT 

MINIMUM 

PAVEMENT N ва? 
STEERING 


Wi DTH FOR 
180 TURM 


180% TURN 
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APPROACH AND LANDING GEOMETRY 


GROSS WEIGHT 358,000 LBS. 
FLAPS 33 (DLC OPERATIVEI 


2.59 GLIDE PATH 1.5? GLIDE PATH 
(MINIMUM GLIDE PATH ANGLE) ¡NOT RECOMMENDED) 


EYE LEVEL PATH EYE LEVEL PATH 
ILS GLIDE SLOPE DATA 


MAIN GEAR PATH дім "мт 


MAIN GEAR PATH | 


1 
Lh 874: —— ак) A. 1450° —— 
MAIN GEAA MAIN GEAR 
TOUCHDOWN TOUCHDOWN 
POINT FOINT 


RUNWAY THRESHOLO HEIGHT DATA 


THRESHOLO CLEARANCE-FEET 
EYE LEVEL AIM POINT 
GLIDE PATH BODY ATTITUDE 


43.5 54 


(1011-6066) 
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WIDE-BODY JETS VASI 


TOO LOW 


CORRECT 


DANGEROUSLY LOW 


TOO HIGH 


t 


lignmen 


de center line a 


provi 


? 


id МАЗ! does по 


th other approach а 


igned wi 


usually al 


% to 349 


de path 2 


G! 
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CERTIFICATE LIMITATIONS ---------- 01.01 
WEIGHT LIMITATIONS 
OPERATIONAL LIMITS 
PERFORMANCE LIMITATIONS 
KIND OF AIRPLANE OPERATION 
FLIGHT MANEUVERING LOAD ACCELER- 
ATION LIMITS 
MINIMUM FLIGHT CREW 
MAXIMUM OPERATING LIMIT SPEED 
AIRSPEED LIMITATIONS 
Flap Malfunction --------------- 01.02 
Slat Malfunction 
CONFIGURATION DEVIATION LIST 
POWERPLANT LIMITATIONS 
Engine Pressure Ratio Computer 
Engine Instrument Markings 
Engine Oil System --------------- 01.03 
Engine Fuel System 
FUEL SYSTEM LIMITATIONS 
Minimum Fuel Required 
Lateral Imbalance Of Fuel Load 
Fuel Jettison --------------.----- 01.04 
ELECTRICAL SYSTEM 
WEIGHT AND BALANCE 
CENTER OF GRAVITY 
CABIN PRESSURIZATION 
OPERATION WITH ALL ECS PACKS OFF 
UNPRESSURIZED FLIGHT 
RAM AIR TURBINE 
AUXILIARY POWER UNIT (APU) LIMITS 
ENGINE ANTI-ICE SYSTEM 
DOOR-MOUNTED ESCAPE SLIDES 
INTERIOR DOORS -.------.---.-.--- 01.05 
GALLEY OCCUPANCY 
OVERHEAD STOWAGE COMPARTMENTS 


GALLEY SMOKE DETECTOR 
ILLUSTRATIONS 


ENVIRONMENTAL ENVELOPE - - - - - - - - 02.01 
MAXIMUM AIRSPEED LIMITS - - - - - - - - 02.02 
MINIMUM FUEL FOR FLIGHT -------- 02.03 
MINIMUM FUEL FOR FLIGHT -100 - - - - - - 02.04 
DESIGN CENTER OF GRAVITY ENVELOPE, 
FUEL MANAGEMENT -------------- 02.05 
DESIGN CENTER OF GRAVITY ENVELOPE, 
FUEL MANAGEMENT -100 ---------- 02.06 


1.00.01 


September 2, 1974 
OPERATING LIMITATIONS 


CERTIFICATE LIMITATIONS 


Observance af the limitations contained in section 1 of 
the FAA Approved Airplane Flight Manual is required 
by law. 


The contents of this chapter are reproduced from sec- 
tion 1 of the FAA Approved Airplane Flight Manual. 
Whenever there is a difference between the Irmitations 
contained in this chapter and those in the remaining 
chapter of this handbook, the most conservative timit- 
ation is to be observed 


WEIGHT LIMITATIONS 


Maximum taxi weight is 432,000 pounds, this weight 
must be adjusted by accounting for fuel burnoff, so 
that the maximum in-fiight weight limitations are not 
exceeded. 


Maximum brake release weight with flaps 10 is 430,000 
pounds or less as limited by the TWA takeoff gross 
weight charts. 


Maximum landing weight is 358,000 pounds or less as 
limited by the TWA landing gross weight charts in 
chapter 21. 


Maximum zero fuel weight is 325,000 pounds The 
maximum taxi weight, maximum brake release weight 
or maximum in-flight weighl may be less than the 
values listed above as limited by the center of gravity, 
fuel density and fuel loading limits this chapter. 


OPERATIONAL LIMITS 


Operational temperature limits are shown on the graph 
in section 1 02. 


Runway slope limits are + 2%. 
Limiting tailwind component is 10 knots. 


Maximum operating altitude is 42,000 feet pressure 
attitude, 


Takeoff, landing and en route operational limits are 
shown on the chart in section 1.02. 


PERFORMANCE LIMITATIONS 
TAKEOFF WEIGHT LIMITATIONS 


Aircraft takeoff performance weight limits derived 
from the TWA takeoff gross weight charts, are quoted 
in compliance with the climb gradient requirements 
specified in FAR Part 25. 


The takeoff performance weight limits for conditions 
on the TWA takeoff gross weight data charts are 
weights at brake release. 
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The TWA takeoff gross weight data charts are based 
on second segment climb performance requirements. 
No other segment of the takeoff flight path is more 
limiting within the approved operational range. 


Maximum permissible takeoff weight may be less 
than the structural limiting weight. These weight 
limits may be caused by some other criteria such as: 
available runway length, maximum V4 brake energy 
limits, obstacle clearance, etc. 


KIND OF AIRPLANE OPERATION 


This airplane ts certificated in the Transport Categary, 
FAR 25. 


The airplane is approved for the following kinds of 
flight and operation, both day and night; when the 
required equipment 15 instatled and approved in 
accordance with the applicable Federal Aviation 
Regulations: 

Visual (VFR) 

Instrument (IFR) 

teing Conditions 

Extended Overwater 


FLIGHT MANEUVERING LOAD ACCELERATION 
LIMITS 


Flaps Retracted + 2, 
1 
Flaps Extended + 


MINIMUM FLIGHT CREW 
Three crew members - captain, first officer, engineer. 
MAXIMUM OPERATING LIMIT SPEED 


The maximum operating limit speed shall mot be 
deliberately exceeded in any regime of flight 
(climb, cruise, or descent). 


AIRSPEED LIMITATIONS 


Vmo/Mmo as indicated by the maximum speed 
pointer on airspeed indicator, 


See Maximum Airspeed Limits chart this chapter for: 


Vie + Flap Extension Speeds. 


V, - Design Maneuvering Speed. 


Landing gear speeds, Vj, and Vje 
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AIRSPEED LIMITATIONS (Cont'd.) OPERATING LIMITATIONS RR RB21122B ENGINES 7” 


Momentary 
550 | (пої exceed- 
ing 2 Seconds} 
b > 
MAXIMUM 
CONFIGURATION DEVIATION LIST CONTINUOUS - ** 101.0 j101,5|93.7 | 700 | Unrestricted 
When the airplane 15 to be operated with a configu- GROUND 21 223 
ration deviation, it must be operated in accord with IDLE ** -0 
the certificate timitations as amended by the Configu- MAXIMU 
ration Deviation List, chapter 21. 
P OVERSPEED | 103.0 [106.0] 96.2 


POWERPL ANT LIMITATIONS 


FLAP MALFUNCTION 


ae 


CONDITION |N, 


No % Мз 96 


In the event that the trailing edge flaps fail to extend, 
the slats may stil! be operable. The maximum airspeed DURING START 
limit for the leading edge slats in any position other OR RELIGHT 

than up and locked is 250 knots/0.6 mach. 


SLAT MALFUNCTION MAXIMUM FOR 
ACCELERATION 


Do not exceed 22 degrees of flap if the leading edge 
slats are locked in any position other than fully ex- 
tended. 


MAXIMUM 
TAKEOFF *** 


Unrestricted 


20 Seconds 


continuous thrust limits are contained in appropriate TEMPERATURE 
charts in chapter 21. 


— 685 | 30 Seconds 
(RR RB.211-22B Engine.) REVERSE THRUST 
| | MAXIMUM | 
Engine thrust EPR values for takeoff and maximum OVER ||. 750! 20 Seconds 


‘ENGINE PRESSURE RATIO COMPUTER х И ts permitted to use 738 degrees C ТОТ for 
2 minutes during takeoff but the total time at 

The Engine Pressure Ratio Computer System can be takeoff conditions must not exceed 5 minutes. 
used to determine engine rating for all modes of кк | | 
operation. Crosschecks with the appropriate power The ground idle Nj relates to an ambient. 
setting charts in chapter 21 are required for takeoff dM » бес ез. P The ма pmi 

odes. If values differ, the chart must be used. vanes Dy 9,2% tor вас egrees & change 
ui of ambient temperature; № increasing above 
ENGINE INSTRUMENT MARKINGS 15 degrees С апа decreasing below 15 degrees 

ambient temperature, 
Red radial line ,..... Maximum or minimum limit 
" *** The Ny limit for takeoff of 99.5% is designated 

Yellow arc .............. Precautionary range by a red horizontal line on the outer portion 


of the scale plate of the vertical indicators. 

Green ас ............. Normal operating range The N1 limit for maximum continuous of 
101% is designated by a red vertical on the 
vertical indicator scale plate That portion of 
the Мі speed range between 99.5 and 101% 
Is designated by yellow marking. 


March 10, 1975 
OPERATING LIMITATIONS 


POWERPLANT LIMITATIONS  (Cont'd.) 
ENGINE OIL SYSTEM 


Minimum oil pressure for dispatch: 


Below 70% Ny 35 PSI 
Above 20% Ма 40 PSI 
Minimum oit pressure in-flight 35 PSI 
Minimum during large reductions 
in RPM (each occasion) 18 PSI 


for 5 minutes 


Oil Temperature 
Minimum for Starting and Relighting Minus 30°C 


Minimum before Adyancing Throttle Minus 10°C 


Maximum Plus 100°C 
Stabilized oil inlet temperature 

in excess of 90°C must be re- 

ported and the duration re- 

corded for required mainten- 

ance procedures, 


Maximum during tansient over- 
shoot on reducing RPM Pius 100°C 
to Pius 135°C 


for 15 minutes 
ENGINE FUEL SYSTEM 


Fuel Temperature 


Maximum Plus 95°C 
Maximum during transient over- 
shoot on reducing RPM Plus 115°C 


for 15 minutes 


Approved Fuels and Oils 


Approved fuels, additives and oils are listed in 
rolis Royce, Operating Instructions, F-RB-211-T, 


Reverse Thrust System 


Takeoff shall not be initiated with any reverser 
lights on. 


Movement and use of reverse thrust levers to 
the reverse thrust position in-flight is prohibited. 


1011 rans жоло arenes 


1.01.03 
GENERAL 


FUEL SYSTEM LIMITATIONS 


The maximum altowable fuel quantity in each tank 
2 left or tank 2 right is 27,179 pounds (structural 
limit}. 


MINIMUM FUEL REQUIRED 


For takeoff, flight , and landing, the minimum fuet 
in each tank 2 compartment must not be less than 
the quantities shown on the Tank 2 Minimum Fuel 
Required for Flight charts in this section, (There 
is no minimum requirement for tanks 1 and 3.) 
Fuel loading and usage procedures described in 
chapter 2 assure compliance with the Minimum 
Fue! Required for Flight charts. Therefore, the 
primary utilization of this chart is for circumstances 
which lead to deviations from the standard or айег- 
nate fuel management described in chapter 2. For 
such circumstances, such as fuel migration from 
one tank compartment to another, use the follaw- 
ing pracedure: 


Enter the chart with the actual airplane gross 
weight and read the required fuel load in the 
Inboard and outboard sections. 


If Minimum Fuel Requirements ate not met, 
fuel must be ground transferred, 


|f Minimum Fuel Required is within limits 
check lateral imbalance using the following 
chart. If lateral limits are exceeded, fuel 
must be ground transferred, 


Check to ensure that the longitudinal CG is 
within limits and will remain within limits 
during flight. Two CG limit diagrams are 
shown in this chapter, The choice of the 
appropriate CG diagram is subject to takeoff 
and zero fuel weight considerations as described 
im chapter 2. 


The Minimum Fuel for Flight chart is based on a 
fuel density of 6.5 pounds per 12.5. gallon, which 
IS In the lower range of the average fuel density 
expected to be utilized for the 1011-1 ție., JP4 
fuel). Normal tolerance excursions below this 
density are permissible, 


With a normal operative quantity indicator system, 
fuel remaining in fuel tanks when the quantity indi- 
cator reaches zero is not considered useable in-flight. 


LATERAL IMBALANCE OF FUEL LOAD 


For takeoff, flight, and landing, the maximum allow- 
able variation of fuel loads between paired tanks 
shali not exceed those shown betaw at the corres- 
ponding airplane gross weight. 1f maximum allow- 
able imbalance exists in one pair of tanks, the 

Dther 2 pair must be equat, 
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GENERAL 
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TRANS WORLD AIRLINES OPERATING LIMITATIONS 


FUEL SYSTEM LIMITATIONS (Cont'd.) 


TANK PAIRS* 
AIRPLANE TANKS 1+1A) TANKS 2L “| TANKS 2L & 
GROSS WEIGHT|AND  3-3A[2R INBOARD[2R OUTBOARD 


OPERATION WITH ALL ECS PACKS OFF 


Takeoff with all ECS packs off is permitted only 
when the airport ambient temperature is 120° F or 
less, 


— 


430,060 Ib or 
more 


* Linear variation between weights. 
FUEL JETTISON 
Flaps Up 


Fuel may be jettisoned only between 180 and 300 
knots with the flaps up and gear up or down. 


355,000 Ib or tess| 24,300 Ih 12,400 ib 8,500 lb To assure adequate pre-cooling, operate 2 ог more 
370 000 tb 20.200 Ib 10.300 Ib 6 900 Ib ECS packs prior to and during taxi. 

380,000 tb 17,200 ib 8,600 tb 3,900 Ib If takeoff is made with ECS packs off, ECS must 
390.000 Ib 13,900 tb 7,000 Ib 4,700 Ib remain off until at least 400 feet above ground level, 
| Pack flow may be re-established at 400 feet above 

400,000 Ib 10,600 Ib 5,200 Ib 3,800 Ib ground leve! or when obstacle clearance is assured, 
410,000 Ib 7,100 lb 3,400 Ib 2,400 Ib whichever is higher. In no case should alt packs be 
420,000 Ib 3,500 lb 1,700 Ib 1,200 Ib off more than 5 minutes. 
Ü Ib D tb D tb 


UNPRESSURIZED FLIGHT 


Unpressurized flight is to be made with one pack 
operating and an outflow valve open. 


RAM AIR TURBINE 
Do not takeoff with RAT deployed. 


AUXILIARY POWER UNIT (APU) LIMITS 


Flaps Down N. RPM 101.5% Steady State 
. . . 102.5% Transient 
Fuel may be jettisoned with flaps extended from 4 
to 22 degrees at speeds not to exceed Мо + 20 with TGT 1066°C (Maximum) 
+ gear up or down, (TWA does not use 4 flaps.) 


ELECTRICAL SYSTEM 


Takeoff with a generator breaker failed in the closed 
position is prohibited. 


WEIGHT AND BALANCE 


When installed, the Weight and Balance System does 
not adversely affect any other aircraft system but 
function and performance characteristics have not 
been determined. Therefore, flight operations must 
not be predicated on its use. 


The airplane must be loaded in accordance with a 
loading schedule compatible with the information 
on the 1011 Load Balance Record. 


CENTER OF GRAVITY 


Refer to the Design Center of Gravity Envelope in 
this chapter. 


At takeoff weights less than 293,000 pounds, use 
rolling takeoff procedure. 


CABIN PRESSURIZATION 
Maximum Relief Valve Differential Pressure 8.83 PS| 


Maximum Differential Pressure at Takeoff 


and Landing 0.15 PSI 


760°C (Start) 
Altitude Operating Limit - 31,000 feet. 


APU generator load must be limited ta 54 KW 
above 14,000 feet. 


Approved Oil - PWA Spec, No. 521. 


It is prohibited to supply both APU toad compressor 
air and engine bleed air simultaneously to a common 
manifold, 


ENGINE ANTI-ICE SYSTEM 


Engine anti-icing system must be on when icing 
conditions exist. 


DOOR-MOUNTED ESCAPE SLIDES 


Each door select lever on the door control panel must 
be in the engage position prior to departure from the 
passenger ramp and remain in position until arrival at 
the unloading ramp. After the door is closed in en- 

gage it must be verified that the girt bar is tocked in 
place. 


April 29, 1977 1011 FLIGHT HANDBOOK 1.01.05 
OPERATING LIMITATIONS TRANS WORLD AIRLINES GENERAL 


INTERIOR DOORS 


All interior doors shall be closed and latched for 
taxi, takeoff, landing, and turbulence. 


GALLEY OCCUPANCY 
Do noi occupy during taxi, takeoff, or landing. 
OVERHEAD STOWAGE COMPARTMENTS 


The overhead stowage compartments shall be closed 
except for compartment loading or unloading. 


GALLEY SMOKE DETECTOR 


No flight may be dispatched with an inoperative 
galley smoke detector system. 
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MAXIMUM AIRSPEED LIMITS 


PRESSURE ALTITUDE ~1000 FT 


| e 
ШІСІ зе УАШ 
Lo RI 
240 280 320 360 400 


INDICATED AIRSPEED -KNOTS 
Vee FLAPS EXTENSION SPEEDS 


FLAP ANGLE SELECTED 


(DEGREES) KNOTS IAS/MACH 
4 250/0.6 
10 230/05 
22 205/0.5 
33 170/0.4 


If the landing flap extension speeds are inadvertently exceeded the LRS will limit flap angle to 28° 
at airspeeds above 164 knots. When airspeed decreases to 164 knots, flaps will extend, as selected, 
to 33°. Limit speed with flaps at LRS position (28°) is 195 K1AS/0,4 Mach. 


LANDING GEAR OPERATING SPEEDS, Мо: 


RETRACTION, 230 KIAS 
И? EXTENSION, 250 KIAS/0.73M" (NORMAL OPERATIONS) 


LANDING GEAR EXTENDED SPEEDS, VLE: 


w 250 KIAS/0.73M* (NORMAL OPERATIONS) 


The above placard speeds shall not be deliberately exceeded in any regime of flight. 


* The Landing Gear Operating speed, V| су, and Landing Gear Extended Speed, VLE: is 
300 KIAS/0.85M when FAA - approved Lockheed Service Bulletins 093-52-010, -050, 
-051, -074 and -078 are accomplished, as applicable. 
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December 11, 1978 
NORMAL PROCEDURES 


MODIFICATION SUMMARY 


FLAP LOAD RELIEF SYSTEM 
DEACTIVATION ------------------ 01.Al 
15 DEGREE ENGINE AFTERBODY 
FLIGHT DIRECTOR WARNING 
ANNUNCIATOR 
ADDITIONAL ADI PITCH MARKINGS 
LANDING GEAR SPEED RESTRICTION 
BUS TRANSFER RELAY CONTACT 
WELDING 
TWO-POSITION COCKPIT FLOW CONTROL 
VALVE --------------.-.-.-.-..-.... 01.A2 
EVACUATION SLIDE MOORING LINE 


CHECK LIST AND CREW COORDINATION 


GENERAL ------------.---........ 01.01 
USE OF THE NORMAL CHECK LIST 
WARNING LIGHT CHECKS ------------ 01.02 


CREW COORDINATION - GENERAL 
COCKPIT/CABIN CHIME SIGNALS 


CHECK LIST 
NORMAL CHECK LIST --------------- 02.01 


PREFLIGHT GUIDE 


EXTERIOR -------------.-...-.-.--. 05.01 
COCKPIT 
Safety Check 
Fire Control Test 
APU Start 
APU Not Available --------------- 09.02 
Air Conditioning Start 
GENERAL 
Circuit Breakers 
Engineer's Area 
OBSERVER'S STATION 
PILOT'S STATION ---.--.-.----..... 05.03 
Normal and Emergency Check Lists 
Master Radio Switches 
Windshield Heat 
Air Data Sensor Heat 
Fire Controls and Discharge Lights 
Mach Feel 
Rudder Limiter 
Voice Recorder 
Passenger Address 
Antı-Skid 
INS Mode Selectors - 00 
INS Test and Alignment -100 Inti 
Pilot's Instrument Panels 


1011 reans worin AIRLINES 


Max Indicator Reset -------------- 05.04 
Stabilizer Trim Zero 
Landing Gear Uplock Mechanica) Releases 
Guarded Switches 

ENGINEER'S STATION 
Oxygen 
Service Interphone 
Indicator Lights 
Engineer's Instrument Panels 
Fuel Panel 
Generator Controls 
Essential Power 
DC and Standby Power Check ------- 05.05 
Hydraulic Panel 
Bleed Air and Air Conditioning Panel 
Engine Instruments 
Fuel Control Amplifier 
Jettison Panet 
Weight and Balance 
Aids 
ECS Monitor Panel 
Cabin Pressure Control Panel - - - - - - - - 05.06 
Nacelle/Pylon Overheat Test 
Engine Turb Cooling Air Overheat Test 
Whee! Well Fire Test 
Brake Temperature Monitor 
Slat Monitor Panel 
Aural Warning Test Panel 
Galley Smoke Panel -----.-------- 05.07 
Annunciator Light Panel 
Passenger Oxygen Panel 
Waste Water Panel 
Flight Recorder 
Rated EPR Mode 

LOWER GALLEY 
Circuit Breaker Panels 


FUELING AND FUEL MANAGEMENT 


FUEL LOADING ------------------- 10.01 
DRIPLESS STICKS -.--..-.----.-.... 10.02 
FUEL DISTRIBUTION/USAGE --------- 10.03 
AN Aircraft Fuel Load Less Than 63,000 
Pounds 
All Aircraft Fuel Load 63,000 to 84,000 
Pounds 
All Aircraft Fuel Load 84,000 Pounds to 
154,000 Pounds 


Fuel Load Above 154,000 Pounds---- 10.04 
FUEL FREEZE CONSIDERATIONS 

Freeze Point of Jet A/Jet A-1 Fuel Mixes 
AVERAGE FUEL DENSITY (LBS/GAL) --- 10.05 


Domestic/International Stations 
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2.00.02 ANS WORLD AIRLINES NORMAL PROCEDURES 
BEFORE STARTING ENGINES GROUND PROXIMITY WARNING ------- 25,0 ^ " 
REJECTED TAKEOFF 
CHEN ИҒАРЕШӨ der nerd err eye eaten 17.01 ENGINE FAILURE AFTER V) 
GENERAL 
BEFORE STARTING ENGINES CHECK CLIMB 
LIST AMPLIFICATION 
om |) COME TORSO є. ьа зле 30.01 
17.03 | AFTER TAKEOFF CHECK LIST 
17.04 AMPLIFICATION 
17.05 | ANTI-ICING 
17.06 | ALTIMETER 
ALTITUDE ALERT 
ENGINE STARTING TURBULENCE PENETRATION 
CLIMB PERFORMANCE RECORDS ------ 30.02 
ENGINE STARTING - NORMAL -------- 19.01 CREW OXYGEN USE PRECAUTIONS 


Cold Weather Starting 
ENGINE STARTING - ABNORMAL 
No Rotation Within Ten Seconds Of 
Pressing Start Switch 
No Light Off Indications Within 30 
Seconds Of Placing The Fuel And 
Ignition Switch To On ---------- 19.02 
No Oil Pressure Indications Within 30 
Seconds Of Start Of Rotation 
Hot Start 15 Observed Or Anticipated 
Engine Does Not Continue To 
Accelerate After Starter Cutout 
Start Valve Open Light Or Ground Start 
Release Switch Illuminated After 
55% Мз 
Engine Decelerates From Ground Idle 
GATE PUSHBACK 
Before Moving 
When Ready To Mova 
Towing 
After Pushback Completed 
When Ready To Taxi 
AFTER STARTING ENGINES CHECK LIST 
AMPLIFICATION ---------------... 19.03 


TAXI - BEFORE TAKEOFF 


LEAVING RAMP ------------------- 21.01 
FLAPS 

ENGINE ANTI-ICING 

TAXIING 

TAKEOFF PERFORMANCE 

STABILIZER TRIM SETTING 

TAXI CHECK LIST AMPLIFICATION 

BEFORE TAKEOFF CHECK LIST 


AMPLIFICATION ---------.---.--. 21.02 
TAKEOFF 
TAKEOFF PROCEDURES --.--...-..-. 25.01 


NORMAL TAKEOFF 
FIRST OFFICER TAKEOFF 


WEATHER RADAR 
CRUISE AND DESCENT 


CRUISE THRUST ------------------- 35.0} 
CRUISE PERFORMANCE RECORDS 
INS INTERNATIONAL OPERATION -100 
Airways Operation 
Transitioning To INS Navigation 
Change Sequence Of Waypoints Or 
Bypass A Waypoint ------------ 35.41; 
Course Change Between Waypoints 
Distance/Time Check To Out-Of- 
Sequence Waypoint 
Autopilot/Flight Director INS 


Distance Abeam Check ------------ 35.03 
INS Diversion 
Return To Radio Navigation 

DESCENT ----------.---.--.-.....- 35.04 


PRESSURIZATION SYSTEM 
ANTI-ICING SYSTEMS 
ALTIMETER 

ALTITUDE ALERT 


APPROACH AND LANDING 


CREW COORDINATION - INSTRUMENT 
AND VISUAL APPROACHES -------. 40.0! 
Altimeter Setting 
Approach Callouts - In Normal Approach 
Sequence 
"Pilot Flying" Crew Coordination Duties 
"Pitot Not Flying" Crew Coordination 
Duties 
Flight Engineer Crew Coordination 
Duties -------------------..- 40.02 
CATEGORY IIIA APPROACH 
GROUND PROXIMITY WARNING 
HSI DISPLAY -100 -------.----.-.... 4G. 
APPROACH DESCENT 
LANDING PERFORMANCE RESTRICTIONS 
FINAL APPROACH SPEED 
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NORMAL PROCEDURES 
APPROACH AND LANDING (Солға) 


LANDING PRELIMINARY CHECK LIST 
AMPLIFICATIDN 
AUTDPILOT/FLIGHT DIRECTOR APPROACH 
Localizer Capture ---------------- 40.04 
Glide Slope Capture 
At 1,500 Feet Radio Altitude Or 30 
Seconds After Glide Slope Capture, 
Whichever Occurs Last 
At Touchdown And Rollout 
MONITORED ILS APPROACH 
NORMAL APPROACH AND LANDING -- - -40,05 
CROSSWIND LANDING TECHNIQUE 
LANDING FINAL CHECK LIST 
AMPLIFICATION ----------------- 40.06 
AFTER LANDING CHECK LIST 
AMPLIFICATION 
TAXI IN WITH NO, 2 ENGINE SHUT 


DOWN ---------------.-........ 40.07 
RAMP 

FLAPS -...----..--.------..-.--.- 45.01 
PARKING 


INTERNATIONAL -100 

ENGINE SHUTDOWN 

GATE ARRIVAL SIGNAL 

SECURE COCKPIT CHECK LIST 
AMPLIFICATION 

EXTERIOR LIGHTS 

ELECTRICAL POWER 

COCKPIT LIGHTS 


SYSTEM SPECIFICATIONS 


AIRCRAFT PERFORMANCE ----------- 75.01 
ENGINE LIMITATIONS 

FUEL --------.-..-.............. 75.02 
HYDRAULIC 

AIR CONDITIONING ---------------- 75.03 
PRESSURIZATION 

ELECTRICAL 

AUXILIARY POWER UNIT 

DE-ICING AND ANTI-ICING 

EMERGENCY EQUIPMENT 

STALL SPEED Vs BANK ANGLE ------- 75.04 


2.00.03 


August 28, 1978 
NORMAL PROCEDURES 


FLAP LOAD RELIEF SYSTEM DEACTIVATION 
The flap load relief system is being deactivated. 


This modification consists of removing the wires be- 
tween the LRS computer and the LRS actuator. 

The FLAP LRS INOP and FLAP LRS LIMITING 
lights will be removed from the pilot's annunciator 
panel. The flap LRS override switch will be removed 
from the first officer's side of the pedestal. 


The aural warning for the LRS system is being de- 
activated. However, the LRS aural warning test 
function is stil! active. 


15 DEGREE ENGINE AFTERBODY 


Engines are being modified with a 15 degree after- 
body. The purpose of the modification is to reduce 
weight and drag. The new afterbody is substantially 
shorter than existing engines and there is a marked 
difference in engine appearance. 


The present engine and the 15 degree afterbody 
engine are interchangeable and can be installed on 
aircraft in any combination. There are no changes 
in operational procedures associated with the new 
afterbody. 


FLIGHT DIRECTOR WARNING ANNUNCIATOR 


The autopilot/flight director computers are being 
modifted to delete the NO FLARE annunicator and 
flashing alert light for flight director only ILS ap- 
proaches. These normally appear at 150 feet with 
flight director only approaches if the autoland mode 
is selected. The NO ALIGN annunicator will still 
appear at 1,500 feet after the modification is com- 
pleted. 


ADDITIONAL ADI PITCH MARKINGS 


Additional pitch markings on ADIs will be provided 
for 171), 20, 22%, and 25 degree pitch up reference. 
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MODIFICATION SUMMARY 


LANDING GEAR SPEED RESTRICTION 


A modification 15 in process to strengthen the land- 
ing gear doors. A speed restriction of 250 knots 

and M.73 will be in effect for all operations unti! the 
modification is completed. A placard is installed to 
the left of the gear tever. When the modification is 
completed, the placard will be removed, and speed 
will be increased to 300 knots and M.85. 


LANDING GEAR 


MAX. RETRACT 


230 KIAS 
t" 
MAX. EXTEND 
Mon NEUTRAL 


DOWN 
LOCK REL 


O 


{ DOWN 


BUS TRANSFER RELAY CONTACT WELDING 


Welding of the main electrical contacts of the DC 
Standby bus and engine start bus transfer relays has 
been reported. The problem is most likely to occur 
when the standby power preflight check is being per- 
formed or during engine start. If the welding occurs, 
the battery continuously powers the subject bus re- 
sulting in a discharge of the battery. The only indi- 
cation of the malfunction is on the battery ammeter 
and voltmeter, 


Until a modification is completed, the engineer 
should check that the battery is charging normally 
after the standby power check and after the engines 
are started. With the DC meter selector in the 
battery position, normal battery charging is indicated 
by cycling between zero and -40 amps. 


An indication of engine start bus contacts welding to 
the battery is the DC ammeter cycling between +20 
and -20 amps. |f the DC Standby bus welds to the 
battery, the ammeter shows zero or positive amps 
and the battery charger turns off. in either case, the 
battery depletes and alt loads on the affected busses 
are unpowered. This includes the battery bus which 
powers the engine fire extinguishers and the evacua- 
tion alarm. 
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TWO-POSITION COCKPIT FLOW CONTROL VALVE 


A two-position, cockpit flow control valve knob is 
being installed under the right side of the engineer's 
table. The purpose of this push-pull control is to 
reduce cockpit noise when all three packs are opera- 
ting. Pulling the contro! will select low flow; push- 
ing the control will select normal flow. Selecting 
reduced flow will lower cockpit air noise to an ac- 
ceptable level for communications. This is also the 
recommended way to reduce cockpit drafts instead 
of closing the side window vents, the overhead air 
vents, and turning off one pack. 


j 
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NEW CONTROL кмов 


EVACUATION SLIDE MOORING LINE 


A mooring line assembly has been approved for in- 
stallation on all evacuation slides, The mooring line 
provides an easily released tethering capability that 
will keep the slide in the vicinity of an aircraft in 
the water. The line is 25 feet long and has an auto- 
matic and manual release. The manual release is lo- 
cated within reach of the slide and is worked by un- 
snapping the tab, pulling the tab until a cotter pin 
comes free, and then pulling line loose if necessary. 


October 16, 1974 
NORMAL PROCEDURES 
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2.01.01 
CHECK LIST AND 
CREW COORDINATION 


GENERAL 


The procedures to follow when operating the aircraft 
under normal conditions are described in this chapter. 
Instructions about these phases of operation are listed, 
together with Normal check list amplification. All 
operating procedures and limitations set forth in this 
handbook shall be adhered to unless deviation is 
necessary for safety. 


Operating procedures that are not considered part of 
a normal operation, such as anti-icing, manual pres- 
surization, etc., are in the appropriate system chapter. 
This is done to reduce ihe volume of the normal pro- 
cedure sections and, where there are two ways of 
accomplishing a job, to define which is the normal 
method, 


USE OF THE NORMAL CHECK LIST 


The normal check iist is not intended to provide a 
double check of every normal procedure. [t covers 
important items to be checked prior to the more 
critical phases of operation, The crew should ac- 
complish procedures in an orderly manner at the 
appropriate time, then confirm their accomplishment 
by reading and answering for the check tist when 
specified. For example, the operational checks which 
require a significant length of time should be done 
prior to reading the Before Starting Engines check 
list, 


Turn on the essential radio switch prior to reading 
the Before Starting Engines check list and leave it 

on until completion of the Secure Cockpit check list, 
The cockpit voice recorder operates through the 
essential radio power switch. 


The captain wil! normalty respond to all pilot items 
on the check lists except as noted. 


The Before Starting Engines and the Secure Cockpit 
check lists will be read by the first officer, The 
engineer will read the remaining sections, The first 
ofticer will answer for al! the pilot items on the 
After Takeoff, Landing Final (except boxed items), 
and After Landing sections of the check list. 


The engineer will silently perform his own challenges 
and responses. 


The crew member reading the check list will advise 
the captain when the check list called for is accom- 
plished, stating '' check fist complete.” 


When a check list answer is Check", this indicates 
the position of the control is in the desired position, 
but not necessarity operationally checked. For 
example, “EXTERIOR LIGHTS... CK" indicates 
the position of the various exterior light controls 

have been visually checked for proper position, not 
that all the lights will operate. When an operational 
check of a system is required, the answer to the check 
list challenge will be two-fold, such as "RADIOS . 

ON & CK." 


There are items on the check list that will be accom- 
plished before reading the check list, When the 
captain calls for the check list, this is his command 
for the check list to be read and complied with. 


The following outlines when the various check list 
sections are to be completed. [t is recognized, how- 
ever, that conditions can dictate some deviation. 


Before Starting Engines - When the operating cock- 
pit crew is in the cockpit and after the time con- 
suming checks have been completed. 


After Starting Engines - When all engines have 
stabilized at idle RPM and prior to brake release 
for pushout or taxi from the station. Additionally, 
when restarting an engine intentionally shut down 
due to anticipated departure delay. 


Taxi - After the wing flaps have reached the take- 
off position prior to reaching the runway, When 
an engine must be restarted, delay reading until 
all engines are running and the After Starting 
Engines list has been read. 


Before Takeoff - After receiving takeoff clearance 
and approaching the takeoff end of the runway, 
or when in position and holding when takeoff 
clearance is imminent. 


After Takeoff - Any time after flap retraction 
has been completed and climb power has been 
set, 


Landing Preliminary - Normally when teaving flight 
level 180. On low level flights, ten to fifteen 
minutes before estimated time of arrival or before 
beginning descent, 


Landing Final - Normally after initia! flap exten- 
sion and prior to final fix and/or gear extension, 
Prior to gear extension, this section will be accom- 
plished down to the boxed items. 
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USE OF THE NORMAL CHECK LIST (Cont'd.) Y After receipt and confirmation of any ATC clear- 
ance, the pilot flying will repeat aloud his under- 


After seeing three green lights, the captain will com- standing of the clearance to assure that all crew 

mand “Complete the check list," The engineer will members are aware of the altitude and clearance 

then read and answer aloud for the boxed items. t limit to which the flight is cleared. 

After these responses, the engineer will announce 

"Final check list complete.” The first officer or engineer will assist the captain by 
silencing the gear warning horn when the throttles 

After Landing - When the landing rot! phase ts com- are retarded. 


pleted and starting to taxi. 
All cockpit crew members shall assist the captain in 


Secure Cockpit - After all fuel and ignition switches monitoring and cross-checking instruments, bug set- 

are off. tings, assigned altitudes and headings, control posi- 
tions including flaps, spoilers, landing gear, stabilizer 

WARNING LIGHT CHECKS position, etc, A crew member shall immediately 
call to the captain's attention any discrepancy 

During preflight checks of warning or annunciator noticed. 

lights, all bulbs in each light fixture must be oper- 

ative, Before replacing bulbs in push button ! More specific assignment of duties for the approach 

switches, it is advisable to pull related circuit phase of flight are outlined in the Approach and 

breakers to avoid inadvertent operation of affected t Landing section of this chapter. 

equipment. 


COCKPIT/CABIN CHIME SIGNALS 
CREW COORDINATION - GENERAL 
+ Hi-lo chime: 
Crew duties, as set forth in this handbook, are 


generally common to ali TWA aircraft, Interphone call originating from the cockpit or 
Crew members will normally adhere to their specific cabin. 

duties, as outlined herein. They should not assume Three chimes: 

the duties assigned to another crew member untess 

directed to do so by the captain, Each subordinate Flight attendant reports to cockpit. 

crew member is responsible to the captain for the 

proper handling of his station functions. The Four chimes: 

greatest safety and proper crew coordination can 

only be achieved when each crew member performs Severe turbulence is imminent. Flight attendants 
the duties and functions for which he is responsible. will take the nearest seat. 

When the first officer is flying the aircraft, the cap- Six chimes from the cockpit: 

tain will maintain his feet in a normal position on 

the rudder pedals and closely monitor all controls An emergency exists. Flight attendant in charge 
Guring the critical stages of takeoff, climb, approach, reports to cockpit immediately. 


and landing. The captain will also perform those 
en route procedural duties normally assigned to the [— Six hijo chimes from cabin: 
first officer. The exception would be items that 


can only be accomplished by the first officer due An emergency interphone call is being made. 
to physica! location of controls and switches. Any The flight attendant will transmit without waiting 
time the captain desires to take over the controls, > for a reply at the completion of six hi-lo chimes. 


he will call out “I’ve got it" when he has the con- 
trols for all three axes. The first officer will then 
relinguish the controls and assume hts normal duties. * * * 


Crew members will repeat the captain’s commands 
to indicate they understand and are complying with 
the command. 


April 10, 1978 1011 TRANS Wi HANDBOOK 


NORMAL PROCEDURES 


NORMAL 1011 CHECK LIST 


PILOTS 


ANS WORLD AIRLINES 


2.02.01 
NORMAL CHECK LIST 


РАА APPHOVED 47) ра 


ENGINEER 


BEFORE STARTING ENGINES 


АТ [HKL УТАТ ЧЫ INO MECH DELAY OH CREW CHANGE! NECESSAHY TO HEAD ONLY BOXED ITEMS 


GEAR LEVER & LIGHTS 
PARKING BRAKE 
yore Lac 
INTEL 
COMPASSES 
RADIOS 
OVERHEAD PANEL .. 


EXTERIOR LIGHTS 2. 
STBY PWR & EMERG LTS ........, 

SEAT BELT & NO SMOKE 

FLIGHT INSTRUMENTS 

ALTIMETERS & CLOCKS SET & CROSSCK 
-|tt) RADIO/INS SWITCHES .......... RADIO 
RADAR & TRANSPONDER 


WARNING LIGHTS . . .. .............. CK 
STALL WARNING ...,.. .,.......... CK 
ANTI-SKID .. . E 22002222. CR & ON 
INSTRUMENT COMPARATOR ............. CK 
AFCS WARNING € MODE ANN ...... .... CK 
GROUND PROXIMITY WARNING .......... CK 
INSTRUMENT SOURCE SELECTORS... NORMAL 
BRAKE SELECTOR ._..,....,........ SYS В 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9, 
0. 


FUEL PANEL 
FUEL OUANTITY 


BATTERY SWITCH ............. 
HYDRAULIC OUANTITY 
PRESSURIZATION CONTROLS ....... 
ENGINE OIL QUANTITY 


APU PANEL 


FLIGHT RECORDER ............... 


EPR COMPUTER 


CIRCUIT BREAKERS 


ELECTRICAL PANEL .  ..... .. CK Қ SET 
HYDRAULIC PANEL ,............. CK & SET 
FIRE CONTROL PANELS ........ . CK & SET 
BLEED CONTROLS ,........,..... CK E SET 
AIR CONOITIONING CONTROLS .... CK 8 SET 
FUEL AMPLIFIER & JETTISON PANELS . NORMAL 
WEIGHT E BALANCE ............. ON & CK 
SLAT MONITOR ......... E ON & CK 
AURAL WARNING & GALLEY SMOKE ..... CK 
WARNING LIGHTS .................... СК 
CREW OXYGEN ..,................... ON 


OXY MASK & REGULATOR .. СК Е EMERG OFF 


BRAKE PRESSURE 23, HYDRAULIC PUMPS .... 2.222... CK & OFF 
2B AUTOPILOT & FLIGHT DIRECTOR.... CK & OFF 
29. STABILIZER TRIM .... ............... CK 

1. START SWITCHES ,........ ln OFF 1. FUEL TANK PUMPS ......_............. ON 

2 ANTI-COLLISION LIGHTS ...... ........ ON 2 ELECTRICAL PANEL .......... ...... ‚СК 

3. BRAKE PRESSURE .... .. ... ........ CK 3. HYDRAULIC PANEL ..... IM SU CK 

мн |. . CK а. PACK VALVES ,................ OPEN 

^. FLIGHT CO 5 DOOR WARNING LIGHTS .._............ CK 

6. APU nn CK 

1. ENGINE АМТІІСЕ .... on 1. AIDS GROSS WEIGHT ..._...__........... SET 

2. FLAPS... ................. 10 & GREEN LIGHT 2. ANNUNCIATORS ...................... CK 
3 AILERONS 0 nr. СК 
4. STABILIZER TRIM ...........,.... CK & SET 
5. T/O DATA, EPA & A/S BUGS ..5ЕТ & CROSSCK 
6. PITOT, ALPHA & WINDSHIELD HEAT....... ON 
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NORMAL 10 11 CHECK LIST 


PILOTS BEFORE TAKEOFF ENGINEER 
1 CABIN ALERT . nn CK 1, PACK VALVES 2... _, .. CK 
2 TRANSPONDER | . .. . . CK 
3 STROBE LIGHTS . . . . ON 
4 (IGNITION . .. .. . . | ОМ 
5 TEMP PROBES HEAT 2. ON 
- AFTER TAKEOFF 
1 GEAR LEVER .. . 2022002 NEUTRAL 1 PACK VALVES ..... ....... ...... .. CK 
2 LANDING & LOGO LIGHTS. 200.2... V... OFF 
3. IGNITION .... o lll. OFF 
a SEAT BELT & NO SMOKE nn . CK 
LANDING PRELIMINARY 
1 ANNUNCIATOR RECALL О, ‚ CK 1 CABIN ALTITUDE EMEN .... CK 
2 ANTI-ICE . . .. . , . CK 2. CIRCUIT BREAKERS . .. ... -... . СК 
3 SEAT BELT SIGN | . 2. ON 
4 LOGO LIGHT | . .. CK 
5 ALTIMETERS 22002. | SET & CROSSCK 
р GW k AIRSPEED BUGS . | SET & CROSSCK 
LANDING FINAL 
1 EPR COMPUTER .. . 22.25... ОО AROUND ы FUEL PANEL ..,...........,.........- CK 
2 IGNITION o . ON 2. SLAT MONITOR ......,.............. . CK 
3 NO SMOKING SIGN .. ON 
4 ALTIMETERS SEI E CROSSCK 
5 BRAKE PRESSURE . ‚ CK 
WHEN GEAR EXTENDED 
GEAR E ANTI-SKID ` . .. . . DOWN & CK 
FLAPS .... & GREEN LIGHT 
oon ALTIMETERS... CK-INCH HG/MILLIBARS 
AFTER LANDING 
1 BRAKE PRESSURE | . mE CK 1. APU .......... ............,....... CK 
2 NITION . co. OFF 
3. RADAR, TRANSPONDER E DME . STANDBY 
4 FLAPS . . . -. . . UP 
ы SPOILERS . 22002. | . . DOWN 
b STABILIZER TRIM | . . ZERO 
? STROBE LIGHTS .. . | coo. ОЕР 
SECURE COCKPIT 
1 PARKING BRAKE 22... es ON 1. FUEL TANK PUMPS _._................ OFF 
2. AIR DATA HEAT 2  ............ 2200. OFF 2. HYDRAULIC PANEL ................... CK 
3 WINDSHIELD HEAT ..... 2222... IDLE & OFF 3. PACK VALVES _...................... CK 
A ANTI-COLLISION LIGHTS ... | | E OFF A. FLIGHT RECORDER ............. ... OFF 
5. STBY PWR Қ EMERG LTS ......... .... OFF FLIGHT TEBMINATION 
FLOR TEHMINATION 5. BATTERY SWITCH .2.................. OFF 
6 RADAR. .......................... OFF 6. CREW OXYGEN ..................... OFF 
7 -Jit! INS MODE SELECTORS .......... OFF 
RADIOS .......... 2a Rh OFF 


— 


~. 
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NORMAL PROCEDURES 


EXTERIOR 


Perform a check of the general condition of the air- 
craft exterior for obvious damage, excessive fluid 
leakage, and the following: 


Fixed masts, such as pitot heads, TAT probes, 
radio antennas, and angle-of-attack sensors. 


Engine cowling, pylons, inlet and exhaust areas. 
Wing leading edges, tips, and trailing edges. 
Flight control surfaces. 


Landing gear and tires. 
COCKPIT 
SAFETY CHECK 


Before conneciing electric power to the busses or 
pressurizing pneumatic manifold, check the following: 


Ignition and start switches off 

Gear lever in down detent. 

Ftap handle agrees with flap/siat position. 
Fuel and ignition switches off. 

Radar off. 

Fuel Jettison switches off. 

Tank pump switches off. 

Battery switch on. 

AC hydraulic pump switches off. 

ATM switches off. 


FIRE CONTROL TEST 
Fire Extinguisher 


DC bus 1 must be powered to make extinguisher 
check. 


Press the fire extinguisher test switch and check that 
alt main and alternate tights illuminate. While holding 


the test switch, press the short switch and check all 
lights go out. 


Release test switch. 
Fire Detection Loop. 


Set all engine and APU fire detector selectors to 


BOTH and press A and B test switches simultaneously. 


Silence fire bell and check the following: 
All А and В loop lights illuminated. 


Master fire warning lights illuminated. 
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PREFLIGHT GUIDE 


Fire detector loop light flashes. 


Fire control lights illuminated. 
Release test switch and check afl lights extinguished. 
APU START 
Select DC meter to BAT and AC meter to APU. 
Check battery condition light out. 
Place APU master power switch on and check: 


Primary fuel emergency shutoff valve in-transit 
light. 


APU low oil quantity light out. 


Auto fire shutdown switch in and armed light 
on. This is an inflight requirement. 


APU bleed air shutoff switch off. 


Mode selector switch in minimum mode. 
Push APU generator breaker trip switch. 
Push APU start switch and check the following. 


Doors in-transit light illuminated for about 
10 seconds while doors open. 


Don't load light illuminates after doors in-transit 
hight goes out. 


RPM and TGT increasing, 


Battery voltage and amperage during siart. 


If RPM does not increase beyond 56% or ТОТ does 
not further increase after 40 seconds, push the stop 
switch. 


When RPM has stabilized with don't load light out 
and ТОТ stabilized tn the green band, check APU 
generator: 


Field relay closed. 
Voltage and frequency normal. 


Low oil pressure light out. 


Push generator breaker close switch and observe APU 
generator breaker and AC tie breakers close, APU KW 
load, and battery charging. 


If external power in use, push generator breaker close 
switch, turn off external power switch, and observe 
APU generator breaker closes. 
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PREFLIGHT GUIDE ANS WORLD AIRLINES NORMAL PROCEDURES 
COCKPIT (Cont'd) GENERAL 
APU NOT AVAILABLE During the pre-flight at each station, check the 


. lowing: 
Observe that external power available light 15 on. following 


+ Oxygen réguiator emergency lever NORMAL, 


Select external power with AC meter selector oxygen diluter lever 100%, Oxygen supply 
and check voltage and frequency. t lever at observer position off. 
Place external power switch to ON. Oxygen mask. 
Observe that the AC tie breakers are ciosed. Smoke goggles (except second ACM). 
Check battery charger operation. Seat belt and shoulder harness. 

AIR CONDITIONING START Microphone and headset, 
Ctose all pack valves, both cross bleed valves, Life vest. 


and ATM isolation valve. 


. CIRCUIT BREAKERS 
Open APU bleed air shutoff valve and check 
open light illuminated. Check that al! circuit breakers on panets No. 1, No. 2, 


| a and No. 3 are in unless banded open. 
Observe bleed air pressure indication on No. 2 


pressure gauge. ENGINEER'S AREA 
Open ATM isolation valve and both cross bleed Check the following: 
valves. - 


. 200 1 Engineer desk equipment including the pilots' 
Observe bleed air pressure indication on No. Abnormal Procedures Guide check list. 


and No. 3 pressure gauges. 


Normal, Emergency and Abnormal Procedures 
The following items should be checked before oper- Guide check lets M holder. 


ating an air conditioning pack: 
Spare bulb supply. 


OBSERVER'S STATION 


Pack auto/manual control switch in auto. 


Ground control switch in and ram auto light out 


. | | Check the following: 
Zone trim switches in. Closed light off, 3 


. А Те d Fire extinguisher seal. 
Zone temperature selectors in mid position. 


Portable oxygen bottle pressure above minimum 


D а 1 
When OAT greater than 32°F, press humidity and mask hose attached. 
control to ON. Do not operate humidity con- 
trol with temperature less than 32°F. Hand axe. 
During warm weather, it may be necessary to Flight Crew Information Bulletin, 11 aboard. 
operate APU in normal mode to provide proper 
ventilation and cooling. Rain repellent pressure and quantity normal. 
Floor heat switch in and off light out. Escape hatch closed and locked. 
When the manifold is pressurized, open pack valves Inertia ree! handles secured. 
one at a time. Monitor each pack for normal oper- 
ation prior to opening the next pack valve. First aid kit seal. 
FIRM manual. 


Performance manual. 
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PILOT'S STATION 
NORMAL AND EMERGENCY CHECK LISTS 


Check that a Normal and an Emergency check list 
are in the glare shield holder. 


MASTER RADIO SWITCHES 
Essential and No, 2 switches on. 
WINDSHIELD HEAT 


Captain's and first officer's heaters in idle and side 
window switches on, 


Press test switch and note all six fault lights flash. 


AIR DATA SENSOR HEAT 


Place all switches an and note off fights extinguished. 


Return switches to OFF position, 

FIRE CONTROLS AND DISCHARGE LIGHTS 
Controls in and discharge lights out. 

MACH FEEL 

Both system 1 and 2 fail and off lights out. 

Mach indicator minimum. 

RUDDER tIMITER 

Mechanical limiter + 30° lights on. 

Hydraulic limiter push tight оп. 

VOICE RECORDER 

Hold the cockpit voice recorder test switch in for at 
least five seconds. The test meter should indicate in 
the good range. A malfunction is indicated if the 
test meter drops to zero any time during the test. 
PASSENGER ADDRESS 

Check first class and coach area separately using 
cockpit speaker volume control with PA mike. 


Leave both switches on and volume off. 


ANTI-SKID 


Place anti-skid on. Off fight will be illuminated with 
parking brake on. 


— 


ANS WORLD AIRLINES PRE-FLIGHT GUIDE 


Press the normal and the alternate test switches. 
Observe that all wheel lights are illuminated on both 
tests, 


Off light goes aut and on light iNuminates during test. 
INS MODE SELECTORS - 100: 


DOM Select ATT on each MSU. 
INTL Select NAV on each MSU. 


INS TEST AND ALIGNMENT - 100 INTE 


Realign INS at flight origination and crew change 
stations. The aircraft must not be moved until INS 
alignment is completed. 


Perform the following on each CDU: 
Adjust CDU lights to desired brilliance. 
Rotate CDU data selector to POS. 


Press CDU test switch and observe that &s ap- 
pear in both data windows, CDU and MSU 
lights appear, and FINC light appears for set be- 
ing tested. Release test switch and observe that 
insert fight remains on. 


Check data selector in POS and load gate latı- 
tude. Check for accuracy and insert. Load gate 
longitude, check for accuracy, and insert. Check 
insert light goes out after latitude and longitude 
have been loaded. 


Place data selector to DSTRK/STS and check 
that desired performance index 5 appears in 
right data window; if not, press 5 switch and 
insert Index cannot be changed after alignment 
is completed. 


When alignment is completed, code 1 will appear 
as first digit in right data window and green 
ready МАМ light will appear on MSU. 


lf INS electrical power fails, turn its mode selec- 
tor off to prevent INS battery depletion. 


PILOT'S INSTRUMENT PANELS 


Check all instruments for fail flags and general condi- 
tion. 


Press to test marker beacon lights. 


2,05,04 
PRE-FLIGHT GUIDE 


PILOT'S STATION (Cont'd) 
MAX INDICATOR RESET 


Press reset switch to reset any maximum indicator 
lights that are on. 


STABILIZER TRIM ZERO 
This will ensure stabilizer and stabilizer trim position 
are together when hydraulic systems are pressurized 


and thus avoid raptd stabilizer movement. 


LANDING GEAR UPLOCK MECHANICAL 
RELEASES 


Check а! controls in normal position. 

GUARDED SWITCHES 

Check that reverser ground check, alternate hydraulic 
gear extension, and fuel control amplifier test 
switches are under guard. 

ENGINEER'S STATION 

"OXYGEN 


Üpen crew oxygen supply valve and check pressure 
normal. 


Check oxygen mask and regulator as outlined in 
Pilot's Before Starting Engines amplification. 


SERVICE INTERPHONE 
„Check service interphone switch off, 
INDICATOR LIGHTS 


Press warning caution advisory test switch and ob- 
serve that indicator and annunicator lights illuminate. 


—Reset APU fail flags. 
ENGINEER'S INSTRUMENT PANELS 


Check all indicators and instruments for general con- 
dition. 


FUEL PANEL 


Turn on each tank pump and observe respective low 
pressure light is out. Turn off all pumps and check 
that their low pressure lights stay out. 
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+ Open all tank valves and check flowbars on and in- 


transit lights out. 


Open all crossfeed valves. Check flowbars on and 


q in-transit lights out. 


Check fuel temperature indication at tank and each 
engine. Return selector to tank, 


+ Press 2L and 2R inboard tank switches to QTY and 


check for proper distribution between inboard and 
outboard sections of each tank. If excess fuel has 
transferred tnto either inboard section, turn on beth 
its tank pumps. When the fuel has been returned to 
the outboard section, turn off both tank pumps. Re- 
turn both inboard tank switches to normal position. 


Press fuel quantity test switch, Check that quantity 
indicators and numerical readouts drive toward fuil 
and that 2L and 2R inboard low lights come on. 
Release switch and check that al} indicators return to 
previous indication. Gross weight and total fuel indi- 
cators will be affected during check. 


Press fuel used reset switch until all fuel used indica- 
tors read zero. 


-100 
If fuel in tanks, press 1A апа ЗА XFR switches on. 


If fuel in tanks, check gravity transfer valves will 
open then close. 


Press tauk ІА and ЗА switches to QTY and check for 
proper distribution between tanks 1/1A and 3/3A, 
Return switches to normal position. Check low tights 


¿on when pressing fuel quantity test switch. 


GENERATOR CONTROLS 

Check that AC bus tie breaker flowbar, engine gener- 
ator field relay, and generator breaker open lights are 
on, 

Press each engine generator breaker trip switch to 
prevent the generator from autoparalleling during 
engine start. 

Check galley power bus 1, 2, and 3 switches on, 
Check IDG low pressure lights on. 

ESSENTIAL POWER 


Select AC essential selector to NORM B3 (G1) posi- 


. tion. Check essential fail lights extinguished. 
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ENGINEER'S STATION (Cont'd) 
DC AND STANDBY POWER CHECK 


= Check DC bus isolation open light out. 


Check all TR positions for normal volts and positive 


„ amperage. 

Place standby power switch to ON and check: 
Standby DC bus for normal volts. 
inverter far normal volts and frequency. 
Standby power flowbar light on. 
Standby bus fail tights out. 

Place standby power switch to ARM and check: 
Unarm light is out. 

Standby power flowbar light is out. 
Ali bus fail tights out. 
Select DC meter to BAT position. 


—Check battery for normal volts and charging indica- 
tion. 


HYDRAULIC PANEL 
Check the following: 
i Suction shutoff flowbars on. 
4 Pump shutoff flowbars on. 


Reservoir low quantity lights out and fluid 
quantity above minimum. 


Reservoir high temperature lights out. 
Case drain high temperature lights out. 
Pump output low pressure lights on. 

| Both ATM switches off, 
Ram air turbine switch unlocked light out. 
Both AC pumps off and on light out, 

: Both PTUs off and flowbars out. 
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PRE-FLIGHT GUIDE 


BLEED AIR AND AIR CONDITIONING PANEL 


Check that the engine high pressure and isolation 
valve switches are in and off lights out. 


Place area overheat selector to A, press test switch 
and check: 


All seven area overheat lights on. 
Both wing anti-ice duct fait lights оп, 
Area/duct overheat light flashes. 
Place selector to 8 and repeat test. 
Place selector to BOTH and repeat test. 
ENGINE INSTRUMENTS 
Test each instrument. 
FUEL CONTROL AMPLIFIER 
Override fights out. 
JETTISON PAWEL 
Check all lights out. 
WEIGHT AND BALANCE 
Press power switch and observe on light. 
Press test switch and note all panei lights illuminate 
and gross weight lights show all 8s. Release switch 
and note lights show 100 + 1.0. 
Press gross weight switch. 


Press hard landing reset switch to reset any hard land- 
ing indicator light. 


AIDS 


Encode month, day, flight number and leg. Day is 
date of flight origination, Greenwich Mean time. 
Place all zeras in pilot indentification windows. 


Encode AIDS leg number. Number of teg is number 
since initial flight origination. 


ECS MONITOR PANEL 
Check that cool air overboard close light is out. 


Check avionics ait forward and mid overboard lights 
are on and low flow lights out. 


2.05.06 
PRE-FLIGHT GUIDE 


ENGINEER'S STATION {Cont'd} 

-100: Press INS cooling switch and check on light 
ituminates. Press INS cooling switch and check the 
on light goes out. 

Check that carqo heat forward, mid, and aft switches 
are in. Cold and hot lights will be off during normal 
operating conditions if air conditioning packs are in 
operation. 


Piace temperature selector to MID CAB and select 
switch to DUCT position. 


Check that ECS temperature selector is in ACM dis- 
charge position. 


CABIN PRESSURE CONTROL PANEL 


Set baro set window and cabin altimeter to local alti- 
meter setting. 


Set mode seiector to normal. 
Set normal rate selector to index mark. 
Set the standby rate selector to hold. 


Press the forward and aft manual switches and ob- 
serve manua! lights on. 


Drive both outflow valves partially closed with man- 
ual control switches, 


Drive both outflow valves partially open with manual 
control switches. 


Press both manual switches and check manual lights 
ош 


Observe that both outflow valves go full open. 


set cabin altitude to planned cruise altitude but not 
less than 1000 feet above field elevation. 


NACELLE/PYLON OVERHEAT TEST 


Set ай nacelle and pylon overheat selectors to the 
both position and press the test switch- 


Observe that: 
АП A and В loop lights illuminate. 


Nacelle Na. 1, 2, and 3 overheat lights flash. 
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NORMAL PROCEDURES 


ENGINE TURB COOLING AtR OVERHEAT TEST 


Press both engine turbine cooling air overheat A and 
B test buttons simultaneously and observe: 


Three engine overheat lights illuminated. 


Turbine air overheat for engines 1, 2, and 3 
lights flash. 


Press A test button and observe: 


Overheat and turbine air overheat (annunciator} 
lights not illuminated. 


Press B test button and observe: 


Overheat and turbine air overheat (annunciator) 
lights not illuminated. 


WHEEL WELL FIRE TEST 


Set the wheel well fire selector to both. Press A and 
B test buttons simultaneously, silence the fire bell, 
and check: 


Both A and B loop lights illuminated. 


I 
Master fire warning tights illuminated. 


Wheel well fire light flashes. 
BRAKE TEMPERATURE MONITOR 


Piace left gear 1F/2F switch on and depress test 
switch. Observe that both temperature indicators in- 
crease. Ejther high temperature or overheat light 
may come on depending on brake temperature. 


Release test switch and place 1F/2F switch off. 


Repeat test for remaining switches and check that 
same indications occur as above. 


SLAT MONITOR PANEL 


Check slat monitor light switch on. With flaps up, 
check slat left and right wing lights out and indicators 
at zero, no fail flag, and lock lights out. 


AURAL WARNING TEST PANEL 
Hold test switch and check aural signal at each posi- 


tion of aural warning test selector. On unsafe takeoff 
test, all cargo door annunciator lights also illuminate. 
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ENGINEER'S STATION (Cont'd) 
GALLEY SMOKE PANEL 


Place switch to test position, check light and aural 
signa}. Place switch to horn cutout to silence horn. 


ANNUNCIATOR LIGHT PANEL 

Check for normal indications. 

PASSENGER OXYGEN PANEL 

Check oxygen flow light extinguished. 

WASTE WATER PANEL 

Check all pump and drain mast heater lights out. 
Select No. 1 drain mast heaters. 

FLIGHT RECORDER 

Turn on recorder, 

Wait 15 seconds, then press recorder test switch and 
hold for at least 5 seconds. Observe test light re- 
mains on during test. 

RATED EPR MODE 

Select takeoff mode. 

LOWER GALLEY 

CIRCUIT BREAKER PANELS 


Check that all circuit breakers on left and right 
panels are in unless banded open. 


2.05,07 
PRE-FLIGHT GUIDE 


January 26, 1977 
NORMAL PROCEDURES 


FUEL LOADING 


Fuel must be distributed as shown on fuel distribu- 
tion tables in this section. 


Fuel tank capacities and minimum fuel for takeoff 
shall be as outlined in section 2,75. 


Aircraft weight at brake release for takeoff minus 
fuel on board shall not exceed the zero fuel weight. 


The M-180J is used as the record of fuel and oil 
serviced to each aircraft and the total fuel and oil 
load at each flight departure. This farm should 
indicate that no fue! was added when fueling 
through. In the event of a fuel topoff, a new form 


should be issued by the control agent. The M-180J(s) 


should be retained until flight termination for han- 
dling in the same manner as other documentation. 


The dispatch release messages will give the fuel load 
in pounds and this information will be entered on 
the M-180J by the control agent. 


The fuel load will include taxi fuel. Ада опа! taxi 
fuel as specified in section 2.75 will be required 
when operating from JFK or ORD to provide for 
increased taxi time. 


The cockpit fuel gauges, or measuring sticks if fuel 
gauges are inoperative, are used by the engineer to 
confirm the fuel load. 


The engineer signs the M-180J to certify that the 
proper fuel load is on board and the calculated add 
is within limits. 


servicing personnel will compute the calculated add 
in pounds. To convert the calculated add fuel figure 


to gallons, divide by fuel density (pounds per gallon). 


Density can be measured with a hydrometer if avail- 
able at the station. 1f actual density is not available, 
a list of fuel weights for regular stations is included. 
If density information is not available from either 
actua! measurement or from the list, a weight of 6.7 
pounds per galton of JET A or JET A-1 (kerosene) 
or 6.4 pounds per gallon of JET B (JP-4) may be 
assumed. Regardtess of the source of fuel density 
information, the value used should be written in the 


"S.G." space provided in the “calculated add gallons" 


block. 


The gallons added 15 recorded in the “amount fuel 
add by truck meter” block. 
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FUELING AND 
FUEL MANAGEMENT 


The total amount of fuel added (in gallons) must 
agree within a tolerance of three percent (3%) of the 
calculated add plus 100 gallons. 


For example, if the calculated add 15 5,000 gallons, 
3% of 5,000 gallons is 150 gallons plus 100 gatlons 
equals a total tolerance of 250 gallons. Therefore, 
the actual add should be within + 250 gallons of 
the calculated add of 5,000 gallons. 


If not within tolerance, first try to determine the 
reason for the discrepancy. Comparison of tne pre- 
service quantities shown for individual tanks may be 
of value in determining whether an indicator error 
exists. 1f the reason for the discrepancy can be 
determined and there is sufficient fuel on board for 
the trip, no measuring stick check is required. If, 
however, the reason for the discrepancy cannot be 
determined and the fuel load is marginal, the measur- 
ing sticks must be pulled to verify the amount of fuel 
on board. 


Servicing personnel are responsible for the securing 
of servicing panels, caps, and measuring sticks and 
the draining of fuel tank sumps. 


+. 
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DRIPLESS STICKS 
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1A STICK/3A STICK 
790 . 3,560 LBS. 
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INNEA STICK (NO. 6) 
5500 - 47.000 LBS. 


OUTER STICK (NO. 5) 
34,000 - 54,000 LBS. 


INNER STICK (NO. 4) 
1750 - 8750 LBS 


ENTER STICK (NO. 3) 
3250 - 13,250 LBS. 


OUTER STICK (МО. 2) 
8000 - 16,500 LAS. 


OUTED STICK (мо. 1!" 
7500 - 8250 LAS. 


* MOTE: IF OUTED IND. 1) STICK 
READING IS ABOVE 8250 LBS, 
CONSIOER FUEL LEVEL TO BE 
B670 LBS. 


USE MAINTENANCE MANUAL 
CORRECTION TABLES WHEN 
AIRCRAFT 15 NOT LEVEL. 


(6190) 
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FUEL DISTRIBUTION/USAGE +ALL AIRCRAFT FUEL LOAD 84,000 POUNDS 


TO 154,000 POUNDS 
>All values rounded to nearest 100 pounds. 
Feed from tank to respective engine until tota! Fuel 
quantity is 84,000 pounds. Crossfeed all engines 
from tank 2 until quantities are equal, When quanti 
ties in tanks 1, 3, and 2L plus 2R are equal, use 
4 tank to engine to end of flight. 


ALL AIRCRAFT FUEL LOAD LESS THAN 63,000 
POUNDS 


Feed from tank to respective engine for entire flight. 


TOTAL TANK .. TANK TANK 
FUEL ;. 1&3 |. 2L&2R| 2L & 2R ~= 
LOAD {LBS} | EACH ' EACH | INBOARD TOTAL TANK TANK 
(LBS) FUEL 2LR2R! 2L & 2R 
21.000 7.000 LOAD (LBS) INBOARD , 
22.000 7,300 | 
24 000 8 000 12.090 | 
26,000 8,700 13.300 
28.000 9.300 13.500 
30,000 10,000 14.000 
32,000 10,700 
34,000 11,300 20,006 14 800 
39.000 12706 100,000 15,000 
2029 ; 102,000 15.300 
40.000 13.300 104,000 15,500 
42,000 14,000 106,000 16,000 
44,000 14,700 
108,000 16,300 
46,000 15,300 
110,000 16,600 
. 48,000 | 16,000 112,000 17,000 
50,000 16,700 114,000 FULL 
52,000 17,300 116,000 
54.000 18,000 
118,000 
56,000 18,700 
58.000 9 300 120,000 
, 19,30 122,000 
60,000 - 20,000 10,000 1,300 124,000 
62 000 20,700 10,300 1,600 126.000 
28,00 
ALL AIRCRAFT FUEL LOAD 63,000 TO 84,000 130 000 
POUNDS 132.000 
| | 134,000 
Feed from tank to respective engine for takeoff. 
When practical, start crossfeeding all engines from 136,000 
tank after enroute climb is established. When 138,000 
quantiles in tanks 1, 3, and 2L plus 2R are equal, 142000 
2 tank to engine t d of flight. 
q Use ай о engine то еп o IG 144,000 
TOTAL TANK 146,000 
FUEL 2L 8 2R 160 000 
LOAD (LBS) INBOARD 152 000 
2,300 154,000 17.000 


3,300 
4,300 


2.10.04 
FUELING AND 
FUEL MANAGEMENT 


FUEL DISTRIBUTION/USAGE (Солға) 


FUEL LOAD ABOVE 154,000 POUNDS 


Feed from tank to respective engine until total fuel 
quantity is 84,000 pounds. Crossfeed all engines 
from tanks 1 and 3 until quantities are equal. When 
quantities in tanks 1, 3, and 2L plus 2R are equal, 
use tank to engine to end of flight. 


-100: Feed from tank to respective engine for take- 
off, When practical and before 14,000 pounds of 
fuel is used, start crossfeeding all engines from tanks 
l and 3. If applicable, when tank 1A and 3A low 
lights come on, close transfer valves. When quantities 
in tanks 1, 3, and 2L plus 2R are equal, use tank to 
engine to end of flight. 


TOTAL 
FUEL 
LOAD (LBS) 


155,000 
156,000 
158,000 
159,400 


160,000 
162,000 


164,000 
166,000 
168,000 


101 „ьам wonto AIRLINES 


May 10, 1978 
NORMAL PROCEDURES 


FUEL FREEZE CONSIDERATIONS 


The following considerations are necessary to main- 
tain fuel tank temperatures 39C above the fuel 
freeze point. 


The type of fuel added will be noted on the M-180J 
as JET A or JET A-1. ¿LT A fuel has a freeze point 
of -40°C and JET A-1 has a freeze point of -509С. 


When adding fuel, consider all pre-service fuel aboard 
the anciaft as JET A. [f 9ET A-1 fuel is added, re- 
fer to freeze point JET A/JET A-1 fuel mixture chart 
to establish mixed fuel freeze points. 


Fuel tank temperature must be maintained at 3°C 
warmer than calculated freeze points. If diversionary 
action is required to maintain this temperature, note 
in the tog action taken, OAT, ancl fuei tank temper- 
ature before and after such action. 


FREEZE POINT OF JET A/JET A-1 FUEL MIXES 


Resultant fup trenza point (PCI 


Thousands al pounds Preswevica JET А tuei 


EXAMPLE SHOWN: 4,200 pounds of Jet A remains. 


Enter chart at 4.2 on the hori- 
zontal line, proceed vertically 
to freeze point curve. Proceed 
horizontally, read resultant 
freeze point on vertical line. 
When Jet A-1 fuel added, result- 
ant freeze point is -45°C. 


2 10.05 
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_ AVERAGE FUEL DENSITY (LBS/GAL) 


DOMESTIC STATIONS 
MONTHS 


STATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
ABQ 686 684 6.82 6,79 6.76 6.73 671 672 6.74 6.78 6.83 6.86 
BAL 682 682 6.79 676 673 6.70 668 669 671 6.75 6.78 6.81 
BOS 6.93 693 6.90 687 684 681 6.79 679 682 685 688 6.92 
CMH 6.83 6.83 680 6.77 673 670 669 669 671 6.75 6.79 6.83 
CVG 6.79 6.78 6.76 6.72 669 666 664 665 667 6.71 675 6.78 
DAY 683 683 680 6.77 6.73 670 6.69 669 671 6.75 6.79 6.83 
DEN 682 681 679 6.76 6.73 669 6.67 668 6.70 6.74 678 681 
EWR 683 683 681 678 6.74 671 669 6.70 6.72 6.75 679 6.382 
IAD 6.84 6.83 6.81 6.78 674 671 6.70 671 6.72 6.76 680 6.83 
IND 6.81 680 6.76 6.72 669 665 664 664 667 671 6.76 6.80 
JFK 683 683 6.81 6.78 6.74 6.71 669 670 672 675 679 6.82 
LAS 6.82 680 6.78 6.75 672 669 667 667 6.70 6.74 6.79 6.81 
LAX 6.89 688 6.88 6.87 686 685 684 684 684 685 687 688 
MCI 684 683 680 676 6.72 669 667 668 670 6.74 6.80 6.83 
ORO 6.87 687 683 680 6.76 6.73 6.71 6.71 674 6.78 6.82 6.86 
PHL 674 674 671 668 6.64 661 6.60 660 663 666 6.70 6,74 
PHX 6.85 684 682 6.79 6.76 6.73 671 6.72 6.74 6.78 682 6.84 
PIT 685 6.85 682 678 6.75 6.72 6.71 6.73 677 6.77 6.81 6.84 
SFO 6.86 6.85 6.84 684 683 682 682 681 681 682 684 6.85 
STL 6.84 682 6.80 6.76 6.73 669 668 668 671 6.74 6.80 6.83 


NOTE: If hydrometer is not available, use fuel density listed above for station and month. If station 15 not 
listed, use average density of 6.7 Ibs/gal for Jet A, and 6.4 Ibs/gal for Jet B (JP-4). 


INTERNATIONAL STATIONS 
JET A-1 
MONTHS 


STATION JAN FEB MAR APR MAY JUN JUL AUG SEP ОСТ NOV DEC 
BOS 6.87 6.87 683 680 6.77 674 6.72 672 675 678 6.81 6.85 
CDG 6.67 6.66 664 662 660 658 6.57 657 659 662 6.64 6.66 
DUB 6.61 6.61 660 6.59 6.57 655 655 655 656 658 660 6.61 
FRA 6.73 672 6.70 668 6.65 664 662 663 665 668 671 672 
JFK 6.77 678 6.72 6.72 668 665 664 665 665 668 671 6.75 
LHR 6.63 6.63 661 6.60 6.58 6.56 655 655 657 659 661 6.63 
ORY 6.67 666 664 6.62 660 658 657 657 659 662 6.64 6.66 
SNN 6.63 6.63 661 6.60 659 657 656 656 657 659 661 6.63 


JET B or JP-4 
JFK 645 644 643 640 636 6.33 630 631 633 6.37 641 6.44 


NOTE: If hydrometer is not available, use fuel density listed above for station and month. 1f station is not 
listed, use average density of 6.7 Ibs/gal for kerosene (Jet А-1) and 6,4 Ibs/gal for Jet В (JP-4). 
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NORMAL PROCEDURES 


CREW BRIEFING 


The captain will brief the designated flight attendant 
on expected flight time, altitude, etc. The attendant 
should advise the captain of any specific problems 
concerning passenger service, 


The captain and engineer will review status of the 
aircraft condition, particularly about inoperative 
items and modifications. 


GENERAL 


All time-consuming checks should be accomplished 
before reading the check list. 


If interphone contact ts desired before starting en- 
gines, turn the anti-collision tights on. Ground crew 
man witl answer this signal, “Ground to cockpit, anti- 
collision lights off, go ahead.” The anti-collision 
lights should then be turned off if not ready to start 
engines. 


BEFORE STARTING ENGINES CHECK LIST 
AMPLIFICATION 


For all items marked with a symbol f, detailed pre- 
flight procedures are printed in section 2.05. 


PILOTS 
1. GEAR LEVER € LIGHTS ..... DOWN & CK 


Check landing gear lever down and three green 
gear lights on. The red gear door and in-transit 
tights may also be on if any gear door ts open, 


2. PARKING ББАКЕ................. ON 
The red parking brake lights should be on. If 
parking brake lights are not on, check that park- 


ing brake handle is set and brake accumulator 
pressure 15 available. 


If accumulator pressure is low, pressurize hydrau- 
lic system B with AC hydraulic pump after ob- 
taining ground clearance that flaps and gear 
doors are clear. 

3. -100 DOM: INS MODE SELECTORS... ATT 
Select ATT on the three INS MSUs. 


-100 INTE: INS MODE SELECTORS... NAV 


ANS WORLD AIRLINES BEFORE STARTING ENGINES 


Check all three INS mode selectors are in the 
МАУ position and READY NAV lights on. 


Check all three CDUs for correct alignment 
status and that station gate position has been 
loaded. 


Select INS on both RADIO/INS switches, and 
perform the following test: 


Press each CDU test switch and check that 
CDU lights appear and 8s display in data 
windows; MSU lights appear; FINC light 
appears for INS being tested; TRUE and 
RNAV appear on HSI with Bs displayed іп 
windows. Release test switch. 


Select RADIO on both RADIO/INS switches 
and check that MAG and VOR or IL 5 appear on 
HSI. 


Route waypoints may be loaded using the 
following procedure: 


Press REMOTE switch on each CDU and 
check remote lights appear. 


Select CDU data selector to WAYPT and 
waypoint selector to 1 on any CDU. 


Load latitude of first waypoint. Check teft 
data window for accuracy, then press 
INSERT, 


Load longitude of first waypoint. Check 
right data window for accuracy, then press 
INSERT. 


Select waypoint selector to next waypoint 
and repeat loading procedure for the first 
nine waypoints in the flight plan. 


All waypoints are to be checked on a CDU, 
other than the one on which they were 
loaded, by a crew member who did not 
load the waypaints. 


When toading is complete, press the 
REMOTE switch and check remote lights 
go out. 


COMPASSES .................... MAG 


Set compass controller mode switches to MAG 
position. Verify that No. | and No. 2 compass 
sync index indicator meedtes are centered, indi- 
cating the directional gyro ts at the magnetic 
heading. Verify that all compass cards are in 
agreement. 


2,17.02 
BEFORE STARTING ENGINES 


BEFORE STARTING ENGINES CHECK LIST 
AMPLIFICATION (Cont'd) 


Wien ¡etway ramps or servicing equipment are 
parked in the vicinity of the wing tips there 
may be significant errors in compass card indi- 
cattons. Recheck compass indications after taxi- 
ing away from ramp area. 


9. RADIOS ............... s. 


-- 


Оо not operate radio transmitters while fueling. 


Place master radia switches on. Check that the 
audio setector switches are selected for ground 
service calls, 


Select proper frequencies in all communication 
and navigation equipment. Identify selected 
stations. 


CHECK EQUIPMENT AS OUTLINED BELOW 
PRIOR TO EACH ORIGINATING FLIGHT. 


ADF 
Select ADF mode and tune to desired frequency. 


Set RMI selector switches to ADF position. Check 
that the RMI pointer indicates the approximate rela- 
tive bearing to the selected station. 


VOR 


Accomplish the following check at stations where a 
VOR omni-test (VOT) is available. See Jeppesen 
manual for frequency. 


Select the VOR frequency on both VOR receivers, 

Set RMI selector switches to VOR position. Check 
that the VOR pointers point to 180°. Set 000° or 
180° in each HSI course window. Check that the 

TO- FROM flag points to 180°. 


If necessary, rotate the appropriate course knob until 
the needle centers. Check that deviation does not 
exceed + 3° and that the spread between the cap- 
tain's and first officer's deviation needles does not 
exceed 4%, 


At stations where а VOT is not available, the follow- 
ing VOR self-test must be accomplished. 


Select any VOR frequency on both VOR receivers. 
Set RMI selector switches ta YOR position. Set 
000° or 180° in each HS! course window. Press 
each test switch. The test warning light should come 
on, and a VOR flag in the RMI and the NAV flag in 
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the HS! should appear for several seconds, then go 
out of view. Check that the RMI pointers point to 
180°. Check that the TO-FROM ftag points to 180° 
If necessary, rotate the course knob until the needle 
centers. Check that deviation does not exceed + 3° 
and that the spread between the captain's and first 
officer's needles does not exceed 4”. 


Release the test switch and check that the warning 
light goes out. 


DME 

Select OME to test. OME Над followed by four 
dashes followed by four zeros appear in distance 
windows. 


6. OVERHEAD PANEL ..... 


Only the following overhead tights should be 
illuminated: 


Anti-skid switch in. Off light illuminated. 


Passenger address first class and coach area 
lights. 


Both magnetic compass lights. 

Yaw SAS fail lights may be on. 

PFCS stabilizer switch inoperative lights. 
Rudder hydraulic limiter push light. 
Rudder mechanical limiter + 30° tight. 
Air data sensor heat switch off lights. 


Bright or dim legend for warning, caution, 
and advisory lights. 


Captain's and first officer's windshield heat 
idle lights. 


7. EXTERIOR LIGHTS ............... CK 


During daytime, navigation lights should be on if 
visibility conditions warrant their use. At night, 
navigation light should be on at all times. Anti- 
collision lights are to be turned on just before 
starting engines and are to remain on while any 
engine is running. 


Turn logo lights on only during hours of dark- 
ness before midnight. Do not turn on for any 
operation after midnight. 
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BEFORE STARTING ENGINES CHECK LIST 
AMPLIFICATION (Солға) 


8. 


11. 


12, 


13. 


STBY PWR & EMERG LTS 


a e 4 è a о в о + 


Both switches in ARM position and unarm lights 
off, 


SEAT BELT & NO SMOKE 
FLIGHT INSTRUMENTS 
IAS/MACH - Check that the maximum speed 
pointer is at approximately sea level Vimo: the 
dirspeed needle is at 60, and the mach and IAS 


flags are out of view. 


ADI - Check horizon erect, and ATT and FD 
flags out of view. 


НУ! - Check setting of course and heading cur- 
sors, and HDG flag out of view. 


RMI - Check heading flags out of view and 
ADF/VOR selector in desired position. 


VERTICAL SPEED - 
and flag out of view. 


Check needle on zero 


STANDBY HORIZON - Check horizon erect 
and off flag out of view, If necessary, pull cage 
knob to erect position, then allow knob to 
gently return to case. 


ALTIMETERS & CLOCKS .. .SET & CROSSCK 


Check that the altimeter flags are out of view. 
Set altimeters to the local altimeter setting. 


Cross check altitude indications and compare 
both altimeter indications with the published 
ramp elevation. 


See the General Information section of the 
Operations manual (Jeppesen) for published 
ramp elevations and altimeter tolerances. 


-100: RADIO/INS SWITCHES 
Check both RADIO/INS switches selected to 
RADIO and MAG, VOR, or ILS appear on both 
HSIs, 

RADAR & TRANSPONDER......... 


Do not use any position other than standby, 
test, or off when being fueled or within fifty 
yards of an aircraft being fueled. 


— — 
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15. 


16. 


17. 


18. 


19. 
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BEFORE STARTING ENGINES 


Prepare tor operation by placing the gain switch 
to AUTO, the tilt control to zero, and checking 
that the ANT and RT fault lights are out. 


Select standby: Use No. 2 system eastbound 
No, 1 system westbound. 


If it is desirable to have both sets warmed up 
because of thunderstorm conditions, use test 
pasition. 
WARNING LIGHTS ................ 
Place the warning caution advisory test switch to 
ON. Observe that all indicator and annunciator 
lights on the overhead panel, pilot's instrument 
panel, and pedestal illuminate except for fire 
controls, marker beacons, siat LE TRANS, CDU, 
MSU, HSI, and FINC lights. 


Press maximum indicater reset switch to extin- 
guish engine TGT warning lights. 


STALL WARNING ...... . CK 
Test each system separately and return both 
switches to ON. 

ANTI-SKID........ ......... Cit & ON 


Check that switch is in, verify alt monitor tights 
out, and off light illuminated. On light will 
illuminate when parking brake released. 
INSTRUMENT COMPARATOR ........, 
Press TEST 1 switch to display all comparison 
flags on both instrument comparator panels and 
the ATT flag in the ADI on the side that is acti- 
vated. Press TEST 1 switches on both panels at 
the same time and observe the VERTICAL 
GYRO 3 annunciator light illuminates, 


Press TEST 2 switch to display all monitor flags. 
AFCS WARNING & MODE ANN 


Press No. 1 and then No. 2 AFCS warning and 
AFCS mode test switches and check for proper 
annunctator indications. 


GROUND PROXIMITY WARNING 


Press either pull-up fight. Check that both pult- 
up lights and the ground proximity light illumi- 
nate, and that the aural warning is heard from 
the cockpit speaker. 


2.17.04 
BEFORE STARTING ENGINES 


BEFORE STARTING ENGINES CHECK LIST 
AMPLIFICATION (Cont'd) 


20. 


22. 


23. 


Гы 
in 


26. 


тата т 


Check all switch lights out. 
BRAKE SELECTOR ......., 


Check brake selector switch in normal system B 
position. 


Check hrake accumulator pressure for system B 
and С. 


PITCH & ROLL DISCONNECTS... NORMAL 
Check handle lights out. 
SPEED BRAKES ............... DOWN 


Check lever manual override tights out. 
FUEL & tGNITION SWITCHES 
RUDDER & AILERON TRIM 


^o: Co а-а = = c^ 


Check rudder and aileron trim for freedom and 
align both trim indices to flight trim position. 


= => "= = o + > а + а - 


кот + com л 3 + + a cá w з 4 - ви + 


Check connection of oxygen hose and mike cord. 


Clean mask, 

Check emergency oxygen: 
Hold mask away from face. Place all regu- 
lator levers to the up position. Check flow 


indicator for continuous oxygen flow. 


Place emergency lever to NORMAL, Oxy- 
gen flow should stop. 


Check mask: 
Don mask and adjust for leakproof fit. Be 
certain mask will not pull away from face 
when performing cockpit duties, 

Check regulator: 
Place supply lever to OFF. No flow (оху- 


gen or ambient air) should be available 
when inhaling. 
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Place oxygen lever to NORMAL. Ambient 
air should be available but no oxygen flow 
should be indicated when inhaling. 


Place supply tever to ОМ, Oxygen flow 
should be indicated when inhaling. 


Place oxygen lever to 100%. Oxygen flow 
should be indicated when inhaling, 


Check mask microphone: 
Place mike selector to interphone, Press 
mask mike switch. Check output with 


headset or speaker, 


Place both masks in stowage compartment with 
face down, hose free and toward pilot. 


Ensure smoke goggles are available. 
At the time the check list is read, reconfirm that 


emergency levers are normal including those at 
both ACM stations. 


WHEN GEAR DOOAS AND FLAPS CLEAR 


27. 


28. 


BRAKE PRESSURE ................ 
If accumulator pressure is low (2500 pounds or 
less), pressurize hydraulic system B with AC hy- 
draulic pump after obtaining ground clearance 
that flaps and gear doors are clear. 


1 +n" req + 


f +Ó то F + ZF 5 F K = F m + ш ш = n F T + 4 + F = - 


When clearance is received from ground crew, ad- 
vise engineer tn pressurize all hydraulic systems, 
and check all stabilizer inoperative lights go out. 
If spoiler check required, request ground crew 
proceed to tail of aircraft and observe all spoilers 
faired. As a secondary method, command flight 
engineer to observe spoilers from the cabin. 


With the captain's and first officer's flight direc- 
tor source selectors in narmal position and alter- 
nate tights out, place both flight director switch- 
es on and engage autopilot A to command. 


Select heading and altitude hold modes. AFCS 
made annunciator will show HDG SEL and ALT. 
Rotate the heading knob, left, right, and center. 
Command bars and contro! wheel will follow the 
heading knob. 


==. 
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BEFORE STARTING ENGINES CHECK LIST 
AMPLIFICATION (Cont'd) 


29, 


Operate the captain’s wheel in the pitch axis. 
The altitude hold mode selector light wilt extin- 
guish and the AFCS modes annunctator ALT 
flag will go out of view. The autopilot will stay 
In command, 


Operate the captain's wheel in the roll axis. 
The autopilot will trip to CWS. 


Press the captain’s control wheel autopitot dis- 
connect switch. The autopilot will trip off. 
The alert fight will flash, the aural warning will 
sound, and the autopilot disconnect message 
wil} appear. Press the disconnect switch a sec- 
ond time to reset the warning panel. 


Use first officer's control wheel and repeat pro- 
cedure to check autopilot B. 


Turn off both flight directors. 
STABILIZER TRIM 
Check that the stabilizer trim switches on the 
captain's and first officer's control wheels trim 
the stabilizer correctly by observing mechanical 
trim wheel, stabilizer position, and control move- 
ment. 


Return stabilizer to the zero position. 


Advise the engineer to turn off the AC hydrau- 
lic pumps and the PTUs. 


ENGINEER 
FUEL PANEL.............. Т CK & SET 


Turn an one tank pump in tank No. 1. Check 
its low pressure light out. 


If fueling is completed, check refuel power light 
out, 
FUEL QUANTITY 


LEN 


Respond by giving total pounds of fuel aboard 
for takeoff. Write quantity on fuel log. 


BATTERY SWITCH 
HYDRAULIC QUANTITY 


Check that all quantity indicators are above 
minimum level, Write quantity on fuel log. 
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5. 


< 


6. 


10. 
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BEFORE STARTING ENGINES 


PRESSURIZATION CONTROLS. .t CK & SET 
ENGINE OIL QUANTITY ,........... CK 


Check for minimum oil quantity. Write quantity 
on fuel log. 


APU PANEL .................... t CK 
Check that RPM and TGT are within limits and 


warning lights are out. When APU is not run- 
ning, check that master power switch is off. 


FLIGHT RECORDER ........ t ON & CK 
Check the off light is out. 

EPR COMPUTER ........ ........ T.O. 
CIRCUIT BREAKERS ........... o. CK 


Check that all cockpit circuit breakers are in un- 
less banded out or placarded. At intermediate 
stops, review any additional changes to inoper- 
ative equipment. 


ELECTRICAL PANEL ........ t CK & SE3 
HYDRAULIC PANEL ........ t CK & SET 
FIRE CONTROL PANELS ..... t CK & SET 
BLEED CONTROLS ......... + CK & SET 
AIR CONDITIONING CONTROLS ......... 
nn + Ска SET 
FUEL AMPLIFIER & JETTISON PANELS . . .. 
........................ + NORMAL 
WEIGHT & BALANCE ..... t ON & CK 
SLAT MONITOR ............ t ON & CK 


AURAL WARNING € GALLEY SMOKE. т CK 
WARNING LIGHTS 
CREW OXYGEN 


Check crew oxygen pressure gauge for minimum 
pressure after oxygen mask and regutator check. 
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BEFORE STARTING ENGINES CHECK LIST 
AMPLIFICATION (Cont'd) 


rennen t CK & EMERG OFF 


Reconfirm that emergency lever is off when the 
check list 15 read. 


WHEN GEAR DOORS & FLAPS CLEAR 
23. HYDRAULIC PUMPS ......... CK & OFF 


Оп captain's command, close 1 and 3 pack flow 
control valves, select APU to normal mode. 
Turn B ATM to AUTO and check RPM and 
pressure increase. Turn off В АТМ. Turn on В 
AC pump and B-A PTU. Turn С ATM to 
AUTO and check RPM and pressure increase. 
Turn off С ATM and turn on С АС pump and 
C-D PTU, 


If any spoiler рапе! was observed up during ex- 
1 ternal preflight, a spoiler check is required. 


When captain advises stabilizer trim check com- 
pleted, turn off both AC hydraulic pumps and 
both PTUs. 
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ENGINE STARTING - NORMAL 


Do not start the engines until the pilots and engineer 
are at their stations and the Before Starting Engines 
check list is read. 


When ready, the captain will contact the ground 
crew and advise, “Ready to start engines.” 


When start clearance is received, the engineer will 
turn off packs one and three and note the start time. 
The normal start sequence is one, two, and three, 


The captain will turn on the anti-collision light and 
command the first officer, "Turn " 


The first officer will push the appropriate ground 
start switch, note the valve open light is on, and 
check for Ма rotation within ten seconds. 

The engineer will check the engine isolation and high 
pressure flowbars on, duct pressure normal, APU max 
mode light on (if starting from the APU}, oit pressure 
[nereasing, and No turning. 


STARTING DUCT PRESSURE PSI 
ALTITUDE 


TEMP °F | SEA LEVEL | 5000 ЕТ 


-20 33 28 
20 29 25 
60 27 22 

190 24 19 


Starts may be made at slightly lower pressure but 
part may be prolonged. 


When Ма is 20% and ТОТ is below 100°, the captain 
wil! place the fuel and ignition switch to ON. Ob- 
serve fuel flow, ТОТ, М1 increasing, and low oil pres- 
sure light goes out. 


If enrich is used, hold the switch in enrich until 
ground idle is reached or TGT approaches 5509. Do 
not cycle the fuel and ignition switch between enrich 
and on. 


The captain will keep his hand on the fuel and igni- 
tion switch until the engine is at ground idle. 


The engineer should close the APU bleed air shutoff 
valve when the start valve closes (approximately 45% 
N3). When the engine is at idle and TGT starts to 
decrease, the engineer should check the IDG low 
pressure light is out. 
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ENGINE STARTING 


Start the remaining engines using the same procedure, 
but with engine bleed air, After the first engine 
started reaches ıdle and while starting the second 
engine, observe that the APU generator voltage and 
frequency are stabilized and within limits. Select the 
operating engine generator position, compare the 
voltage and frequency with the APU, and allow the 
IDG to autoparalle! when within limits by tripping 
the field, closing the generator breaker, and then 
closing the fıeld relay. Compare the voltage and fre- 
quency of the remaining IDGs with the other gener- 
ators and allow them to autoparallel when within 
limits. 


After the second engine generator is powering the 
busses, push the APU stop switch and observe that 
the APU field relay and generator breaker trip 


Pack three may be turned on after two engines are 
at idle, and pack one after all engines are at idle. 


If external power is used during starting, monitor 
IDG voltage and frequency. When within limits, con- 
nect each IDG to its bus. The AC tie breaker will 
open as each generator breaker closes. 


Turn off the external power switch and al! tie break- 
ers should close. 


if external air or etectrical is used for starting, the 
captain will advise the ground crew when it is по 
longer required. 


COLD WEATHER STARTING 


On_cold-soaked engines when outside temperature is 
14°F (-109C) and cotder, place the fuel and ignition 
switch to ENRICH when Ма is 17%. Allow 60 sec- 
onds for lightoff before abandoning the start. 


ENGINE STARTING - ASNORMAL 


The following are the more likely abnormal situations 
which could occur. See chapter 20.01 for additional 
starting procedures not covered in this section. 


NO ROTATION WITHIN TEN SECONDS OF 
PRESSING START SWITCH. 


Push the ground start release switch and check circuit 
breakers 1-E-13, 14, 15, and 3-N-3, 9, and 15. 


2.19.02 
ENGINE STARTING 


ENGINE STARTING - ABNORMAL (Cont'd) 


NO LIGHT? OFF INDICATIONS WITHIN 30 
SECONDS OF PLACING THE FUEL AND 
IGNITION SWITCH TO ON. 


Place the fuel and ignition switch off. After thirty 
seconds, push the ground start release switch. Check 
fuel supply and circuit breakers 3-N-6, 12, 18, and 
1-Е-13, 14, 15. 


NO OIL PRESSURE INDICATIONS WITHIN 30 
SECONDS OF START OF ROTATION. 


Place fuel and ignition switch off, 
Push the ground start release switch. 
ПОТ START 15 OBSERVED OR ANTICIPATED. 


If TGT rapidly approaches 550°C, place the fuel and 
ignition switch off and continue to rotate the engine 
until TGT is below 200°C. A second attempt is per- 
missible it the hot start ТОТ timit was not exceeded. 
[1 a second attempt is not desired, push the ground 
start release switch after rotating the engine for thirty 
seconds. 


An early indication of a possible hot start is if TGT 
overtakes N3. For example, if 350° TGT is reached 
before 35% Ма. Be prepared to shut off fuel and 
ignition it TGT approaches 550°C, 


ENGINE DOES NOT CONTINUE TO ACCELERATE 
AFTER STARTER CUTOUT. 


Push the ground start release switch and command 
the engineer to close the affected engine high pres- 
sure bleed valve. 


START VALVE OPEN LIGHT OR GROUND START 


RELEASE SWITCH ILLUMINATED AFTER 55% N4. 


Push the ground start release switch. If either light is 
still on, place the fue! and ignition switch off, and 
close affected engine isolation valve. 


Any time a start 5 aborted after starter cutout, push 
the ground start release switch immediately after the 
fuel and ignition switch is off to prevent possible 
starter crash re-engagement, unless TGT has exceeded 
550°C or an engine fire exists, |f another start at- 
tempt is desired, ensure Ма is zero before pushing 
the ground start switch. 


ENGINE DECELERATES FROM GROUND IOLE 


If Ма is higher than 45%, use enrich to accelerate 
the engine to ground idle. 
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If N3 is less than 45%, place the fuel and ignition 
switch off and monitor TGT. If TGT increases to 
550°C, press the ground start switch and rotate the 
engine until TGT is less than 200°C. 


GATE PUSHBACK 


The engines may be started before, during or after 
gate pushback. 


BEFORE MOVING 


The captain must be in interphone contact with 
ground personnel. 


Complete the Before Starting Engines check list. 
WHEN READY TO MOVE 


Ground personnel will advise the captain "Ready for 
pushback, release the brakes." 


The captain will assure that the ground signal man is 
in sight, brake pressure is normal, ground contro! 
clearance has been received if required, then release 
the brakes. The captain will then reply "Brakes 
released”. 


TOWING 


Should the captain desire to stop the aircraft, he 
should advise the interphone man to "Stop the air- 
craft." Avoid using the aircraft brakes without first 
advising the ground personnal. 


When towing i5 completed, ground personnel will ad- 
vise, "Park the brakes." After the brakes are parked, 
advise the ground personnel, "Brakes parked." 


AFTER PUSHBACK COMPLETED 


Ground personnel will assure that all items associated 
with the pushback are secured or returned to normal. 
They will then advise “Nose gear steering connected 
and all gear pins removed.'' 


WHEN READY TO TAXI 


The captain will advise “Disconnect interphone, stand- 
ing by for hand signals." The interphone man will 
acknowledge and advise the captain if he will be in 
any location other than the 9 to 12 o'clock position. 
The salute from the signalman indicates that all 
ground equipment is clear. The captain must acknowl- 
edge the salute by momentarily flashing the appropri- 
ate inboard landing light. 
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AFTER STARTING ENGINES CHECK LIST 
AMPLIFICATION 


PILOTS 
1. START SWITCHES ,............... OFF 


Check that push light is off and that ground 
start switches are released. 


2. ANTI-COLLISION LIGHTS ........... ON 


Anti-collision lights should remain on while any 
engine is running. 


3. BRAKE PRESSURE ................ CK 
Both hydraulic brake pressure gauges indicate 
normal. 

4. FLIGHT CONTROLS ............... CK 


Observe the surface position indicator for proper 
travel while making the following checks: 


Ensure tow bar has been removed. 


Hold the nose steering wheel and move the 
rudder pedals full travel. 


Move the control columna nose up and nose 
down. 


Move the control wheel left and right and 
check both inboard and outboard ailerons. 


Pull speed brake lever half way aft to deter- 
mine that the lever's hydraulic assist is 
operative and then return lever to the full 
down position. 


ENGINEER 
і. FUEL TANK PUMPS ............... ON 
Turn all fuel tank pumps on and check that 


their low pressure lights are out. Close all cross- 
feed valves and check in-transit lights. 


2. ELECTRICAL PANEL .............. CK 
Check that the galley busses are powered. 


Check that all field, generator, and tie breakers 
are closed and power meters indicate each gener- 
ator is sharing the load. Check that the battery 
is charging. 


3. 
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HYDRAULIC PANEL ............... CK 
Place the ATMs to AUTO. 


Check that all high temperature, low pressure, 
and low quantity lights are out, system pressure 
gauges indicate normal system pressure, and hy- 
draulic quantity is above minimum. 


PACK VALVES ......0.o........ OPEN 


Note that all pack flow control switches have 
flowbars on and verify flow. Use three packs 
normally and monitor for proper operation. 


IT high pressure valve was closed during engine 
start, check switch 15 positioned so valve is 
armed to open. 


DOOR WARNING LIGHTS........... CK 


Check door warning annunciator panel. Ali 
lights should be out. 


Check NG is zero. Turn off master power 
switch after door in-transit light goes out. Checl 
all APU lights are out. 
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LEAVING RAMP 


Acknowledge the clearance salute and release brakes. 
If possible, keep nose wheel centered until aircraft 
starts rolling. Normally, gate departure can be ac- 
complished by initially rolling straight forward and 
then initiating turn out. 


Use equal thrust on all three engines to start aircraft 
ralling. Keep engine thrust as low as possible when 
maneuvering in the ramp area. 


FLAPS 


After leaving the ramp, place flap handle to required 
takeoff setting. 


ENGINE ANTI-ICING 


Anti-ice must be on for taxi and takeoff when the 
following conditions accur simultaneously: 


Temperature below 469F and OAT plus dew 
point is 78 or less. 


Visible moisture (fog of 1 mile visibility or less, 
rain, drizzle or wet snow) is present. 


Low bleed pressures at ground idle thrust may not 
illuminate the heat light. 


TAXIING 


Make large radius turns whenever possible. Be aware 
of wing tips when near other aircraft or ramp equip- 
ment. 


Do not make rapid or abrupt movements of the steer- 
ing wheel. If the wheel is released while in a turn, 
the nose wheel wil! rapidly return to the rudder pedal 
steering position. 


Do not use reverse thrust for backing or taxiing the 
aircraft, 


TAKEOFF PERFORMANCE 


Record Уі, Vy, and Мо оп the takeoff data work- 
sheet for the actual takeoff gross weight under the 
existing runway conditions, 


Prior to turning on temperature probe heat, check 
TAT/EPR indicator for existing runway temperature 
and rated EPR. Crosscheck TAT against SAT and 
rated EPR indication against Takeoft Thrust chart for 
accuracy. 
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TAXI - BEFORE TAKEOFF 


If a pack is operating, rated EPR will indicate .008 
low. Therefore, add .008 to indicated EPR to deter- 
mine allowable EPR. 


Complete the takeoff data worksheet A reduced 
thrust takeoff should be made whenever conditions 
permit. 


STABILIZER TRIM SETTING 


The engineer will check takeoff gross weight. center- 
of-gravity (CG) location, and stabilizer trim setting as 
shown on the Load and Balance Record. He will 

record the trim setting on the takeoff data worksheet, 


|f the stabilizer trim computer has to be used, the 
engineer will determine CG and use the panel placard 
for the trim setting. 


TAX! CHECK LIST AMPLIFICATION 
PILOTS 
1. ENGINE ANTHCE .......... 


Respond "ON" or “OFF” as appropriate. If 
engine anti-ice is on, check that heat lights are 
on and high pressure lights are out. 


2. FLAPS ............. 10 & GREEN LIGHIT 


Both indicator tapes should align at the 10 de- 

gree flap position and the green leading edge slat 
indicator light should be on. Engineer check the 
slat monitor panel and confirm ali slats extended. 


3. AILERONS ................ 22. CK 


After flaps are extended to the takeoff position, 
rotate control wheel both directions while ob- 
serving surface position indicator for travel of ail 
spoilers and for rudder movement which is pro- 
vided by the turn coordination feature af YAW 
SAS, 


4, STABILIZER ТҢІМ............ CK € SET 


Set stabilizer to the takeoff trim position report- 
ed by the engineer. 


5. T/O DATA, EPR & AIRSPEED BUGS..... | 
a SET £ CROSSCK 
Confirm that correct V1, V,, and Vo are entered 
on the takeoff data card. Set the bug on each 
airspeed indicator to Vo and crosscheck the set- 
tings. 
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TAX! - BEFORE TAKEOFF 


TAXI CHECK LIST AMPLIFICATION (Cont'd) 


Set takeoff EPR in the command window and 
check that all bugs are aligned. Set assurned 
thrust EPR when making a reduced thrust take- 
of. 


If any water or slush is standing on runway, ob- 
serve appropriate restrictions. 


6. PITOT, ALPHA, Е WINDSHIELD HEAT...ON 
Оп cold days turn on alpha heat as soon as 
practical; it may take as much as 5 minutes to 
reach operating temperature and put out off 
lights. 


Select normal position on windshield heat (idle 
and off lights out). 


ENGINEER 
1 ADS GROSS WEIGHT............,. SET 
Upon receipt of Load and Balance Record, en- 
code the takeoff gross weight to nearest hun- 


dred pounds: 


Also, set grass weight in total fuel 
quantity indicator. 


2. ANNUNCIATORS ....... ......... CK 
Scan ріюі%5 instrument panels, overhead switch 
panel, and engineer's panel for annunciator and 
indicator lights. If any abnormal indications 
are observed, notify the captain immediately. 

BEFORE TAKEOFF CHECK LIST AMPLIFICATION 

PILOTS 
1, CABIN ALERT .................... CK 


Make a brief PA announcement. “АН flight at- 
tendants please be seated." 


2. TRANSPONDER .................. CK 
Position the function selector as required. 

3. STROBE LIGHTS .... ............ ON 

4. IGNITION .,...,................ ON 


After takeoff clearance is received, turn on con- 
tinuous ignition. 
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If engine anti-ice was used during taxi, but 15 
not required for takeoff, turn it off at this time. 


TEMP PROBES HEAT .............. ON 
A fail flag may show in the TAT/EPR instru- 
ment and indications may not be valid until air- 
borne. 
ENGINEER 

PACK VALVES ,.,,............... CK 
Turn off humidity control if on. 
For no pack takeoff: 

Close all pack flow control valves. 

Check flowbars go out. 


Verify flow decreasing. 


Leave engine isolation, ATM isolation, and 
crossbleeds open. 


For one pack takeoff using engine bleed air: 
Normally pack 2 is used. 
Close 1 and 3 pack flow control valves. 
Check flowbars go out. 
Verify flow decreasing. 


Leave engine isolation, ATM isolation, and 
crossbleeds open. 


Reduce rated EPR .005. Reduce runway zero 
wind and climb limit weight 4,000 pounds. 


— 


— 


a 


May 10, 1978 
NORMAL PROCEDURES 


TAKEOFF PROCEDURES 


Each pilot shall have his chair locked in position and 
his rudder pedats adjusted to allow full rudder travel. 
The engineer shall position and lock his chatr within 
45 degrees of facing forward. Do not move any 
chair during the critical phases of takeoff and initial 
climb. 


The flight directors should normally be turned on, 
the runway heading selected in the heading display, 
with TAKEOFF and HDG mades selected. 


As the throttles are advanced for takeoff the first 
officer and engineer will check engine instruments 
for abnormal indications. At slightly less than take- 
off EPR command engineer to "trim throttles’. The 
engineer will set takeoff EPR between 40 and 80 
knots. If an EPR gauge is malfunctioning or is in 
error, use chart MT Check the engine 2 fai! arm 
light 15 on. 


If any engine limit is exceeded, conditions permitting, 
retard throttle until below limit. If any shutdown 
limit is exceed, when conditions permit, use engine 
failure procedure. 


If the takeoff warning horn sounds as the throttles 
are advanced and the cause cannot be immediately 
corrected, discontinue the takeoff. 


Maintain forward pressure on the yoke and use rud- 
der pedal steering for directional control. 1f rudder 
pedal steering is inoperative use the nose steering 
wheel until the rudder becomes effective. (Normally 
80 knots). 


The engineer wil! monitor engine performance and 
call "Engine failure" should engine parameters indi- 
cate an abnormat condition significantly affecting 
thrust output. 


If an engine fails, or if other abnormal conditions 
require a rejected takeoff prior to reaching Ма speed, 
the rejected takeoff procedure must be initiated with- 
out delay. 


(Technical information regarding a rejected takeoff 


— may be found in chapter 10 of the Flight Operations 


Policy Manual.) 


The captain shall keep his hand on the throttles until 
the aircraft reaches Му. 


The first officer shall call out V1 and V, as they are 
reached. At V, rotate through liftoff attitude and 
stabilizer airspeed at Vo + 10 knots but do not ex- 
ceed 17 degrees nose up attitude. 
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2.25.01 
TAKEOFF 


NORMAL TAKEOFF 


Use normal takeoff procedure for all runways except 
when specific noise abatement procedure is listed in 
the approach chart section of the Operations 
(Jeppesen) Manual. 


Maintain takeoff flaps and Мо + 10 knots until reach- 
ing 1,000 feet above the airport. Limit pitch atti- 
tude to a maximum of 17 degrees and accept any 
resulting speed increase. 


|f a turn is required, limit bank angle to 15 degrees 
until attaining maneuvering speed. Begin turn as 
soon as practicable consistent with safety. 


At 1,000 feet above field elevation, lower the nase 
to approximately B to 10 degrees to establish a suit- 
able climb gradient while accelerating for flap retrac- 
tian. During clean up, it is desirable to continue to 
climb at no less than 500 feet per minute. Retract 
flaps on schedule. Set climb thrust when flaps are 
fully retracted and continue climb to 3,000 feet 
above field elevation at Vo + 60 knots. 


At 3,000 feet, expedite acceleration to climb speed 
using moderate climb attitude. 


Manage thrust as necessary to stay within maximum 
speed restrictions. Command engineer to set climb 
thrust when appropriate. 


FIRST OFFICER TAKEOFF 


lf the conditions outlined in chapter 6 of the Flight 
Operations Policy Manual are met, the captain may 
allow the first officer to make the takeoff. When 
the first officer makes the takeoff, narmal takeoff 
procedures will be followed except as modified below 


The captain will maintain directional control during 
engine acceleration toward takeoff thrust. The first 
officer will assume directional control with rudder 
pedal steering as the aircraft becomes aligned with 
the runway. If rudder pedal steering is inoperative 
the captain will use the nose steering wheel until the 
rudder becomes effective. 


The captain will advance the throttles to slightly tess 
than takeoff EPR and command the engineer to trim 
throttles. The captain will call V) and V, as they 
are reached on the takeoff roll. de wil! keep his 
hand on the throttles until the aircraft is airborne 
and a positive rate of climb and normal climb-out 
attitude have been established. At this point he will 
indicate that the first officer is to assume control of 
the throttles by commanding, "Your throttles.” 
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GROUND PROXIMITY WARNING 


If a ground proximity warning is observed or heard, 
irnmediately pull up and maintain takeoff or maxi- 
mum continuous thrust, as applicable. Maintain Мо 
(maximum rate of climb) until the warning ceases. 


REJECTED TAKEOFF 


The decision to discontinue a takeoff is solely the 
responsibility of the captain. Regardless of which 
pilot is making the takeoff, the captain will stop the 
aircraft using the following procedure: 


1 Apply full brakes while closing the throttles. 


if antt-skid inoperative, apply brakes in a gradu- 
ally increasing manner to prevent locking wheels. 


2. Apply reverse thrust. Maintain directional con- 
trol with rudder and brakes. 


i Check extension of auto-ground spoilers. |f 
they do not extend, manually extend spoilers. 


4 Perform Engine Failure or Engine Fire check 
list, if appropriate. 


When aircraft is stopped or clear of the runway, 
check brake temperature Indications. If all tempera- 
tures remain in the green band, a subsequent takeoff 
may be commenced without further consideration of 
brake cooling. If brake temperatures indicate in the 
еа bands, maintenance must perform an inspection 
prior lo the next takeoff. (See Brake Energy, 21.60.) 


ENGINE FAILURE AFTER V4 


If an engine fails after V1, continue the takeoff and 
follow the engine failure procedure. Command 
“Gear up” when airborne with a positive rate of 
climb and at М2. A positive rate of climb must be 
verified by a sustained climb indication and a con- 
[inuing increase in altitude. 


After flap retraction, command "Climb thrust". The 
engineer will set climb thrust using the Maximum 
Continuous {Engine Out) thrust setting chart. 


January 26, 1977 
NORMAL PROCEDURES 


July 1, 1977 
NORMAL PROCEDURES 


CLIMB THRUST 


The engineer should select the EPR mode selector to 
the mode to be used for climb and note the annunci- 
tor shows the selected mode. 


"Select cruise mode on the EFR computer and subtract 
Ol EPR for climb thrust setting until rate of climb 
reaches 500 feet per minute. At this point, setect 
climb mode on the EPR computer, increase thrust to 
climb rating, and continue climb to cruise altitude. 


tf the EPR computer is inoperative, determine climb 
thrust from the Normal Climb/Maximum Cruise 
chart and subtract .01 EPR. When climb rate 
reaches 500 feet per minute, determine climb thrust 
tfrom the Maximum Climb chart, 


Check and reset climb EPR as necessary. Check 
climb EPR just prior to level-off at cruise altitude. 


When EPR indicator is in error, set thrust by align- 
ing N) tachometer to the average of the other Ny 
tachometers. 


AFTER TAKEOFF CHECK LIST AMPLIFICATION 
PILOTS 


1. GEAR LEVER ... .......... NEUTRAL 
After the fanding gear and door lights go out, 
return the gear tever to the neutral detent. The 
engineer should monitor fluid quantity in hy- 
draulic systems and ATM operation during gear 


retraction. 
2. LANDING £ LOGO LIGHTS ........ OFF 
3. IGNITION ........-.-. cles OFF 


Press continuous ignition switch and check that 
the ON light goes off. 


4. SEAT BELT & NO SMOKE 
ENGINEER 
1. PACK VALVES ,................. CK 


When 400 feet above field etevation, open one 
pack flow control valve. At approximately 600 
feet above field elevation, open the second pack 
flow control valve. The third pack may remain 
shut down SCD; if used, it should not be start- 
ed until 800 feet above field elevation. 
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ANTI-ICING 


When engine anti-ice is used during takeoff, delay 
turning on wing anti-ice until reaching 800 feet 
above field. 


Use engine anti-ice in flight when T AT is between 
+50С and -159C with visible moisture present. Use 
wing anti-ice if airframe icing is anticipated or en- 
countered, 


Turn on continuous ignition before turning on engine 
anti-ice. Leave ignition on until engine anti-tce 15 
turned off. 

ALTIMETER 


The first officer will advise the captain: 


When climbing through 1,000 feet helow the 
last assigned altitude. 


When reaching the altimeter transition altitude. 
Set both pilots’ altimeters to 29.92 іп. Hg. when 
passing through the altimeter transition altitude 
(17,500). 
ALTITUDE ALERT 
Set altitude alert to each altitude assigned by ATC. 


Set only those altitudes requiring a level-off when 
departing via a SID. 


Crossing altitudes may be set when this action does 
not interfere with outside traffic watch. 


TURBULENCE PENETRATION 


When turbulence is anticipated, use weather radar to 
locate storm cells and to determine best penetration 
heading. 


Before entering areas of known turbulence: 


Determine best penetration altitude, if possible 
below the 1.3G aerodynamic ceiling. 


When above 30,000 feet, do not climb to higher 
altitude to avoid turbulence unless the storm can 
definitely be topped. 


2.30.02 
CLIMB 


TURBULENCE PENETRATION (Cont'd) 


Adjust thrust, if necessary, to maintain the ap- 
plicable target penetration speed range of 
280-290 knots or mach .82-.85. 1f airspeed is 
greater than 290, reduce to 290 regardless of 
mach. If airspeed is below 280, do not further 
reduce speed if mach is within target range. If 
both mach and airspeed are less than minimum 
target values, increase speed until the first tar- 
get is attained. 


Turn on continuous ignition, 


Engage autopilot in any mode, except altitude 
hold, If moderate to severe turbulence is en- 
countered, use turbulence mode to reduce auto- 
pilot response rate. 


Make thrust changes only if necessary to main- 
tain target airspeed. 


Monitor autopilot response, but avoid overriding 
the controls when the autopilot is applying cor- 
rections. If autopilot overridden the aircraft 
will ramain in attitude existing when controls 
were released. 


CLIMB PERFORMANCE RECORDS 


The engineer will monitor the engine instruments and 
maintain a record of fuel consumption during climb. 
Fuel flow readings should be noted at a point two 
thirds of the way to cruising altitude from altitude 
where stabilized climb thrust was set. Fuel flow 
readings should be taken as required when variable 
thrust settings are used for step climb conditions. 


The engineer, at the time of recording climb fuel 
figures, shall check fixed oxygen supply to detect 
any trend toward depletion. 


Whenever specific climb performance data is record- 
ed, use first officer's instruments where possible. 


CREW OXYGEN USE PRECAUTIONS 


When the requirement for use of oxygen no longer 
exists, the crew member who was using his mask 
must check the controls on his regulator to assure 
that the remaining oxygen supply is not accident- 
ally depleted. 
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September 27, 1976 
NORMAL PROCEDURES 


WEATHER RADAR 
Initial tuning: 


Mode - NORM. Radar will be operational after 
3% minute warm up period in either STBY or 
TEST. 


Gain - AUTO. Receiver sensitivity is optimized 
far detection of long range targets. If manual 
gain is used, increase from MIN position until 
noise (snow) just barely appears. 


Indicator - AHEAD. If IND was off, a 60 sec- 
onds warm up is required. LEFT or RIGHT 
may be selected after initial tuning. 


Range - 300. 


Polaroid Filter - Full left until radar is tuned; 
then adjust as desired. 


Range marks - Adjust until visible. Avoid setting 
too bright so as not to obscure returns. 


Intensity - Adjust untH sweep line is visible, but 
trailing no luminesecence, 


Tilt - Adjust as necessary for best identification 
of storm cells during climb. When reaching 
cruise altitude, tilt antenna down until ground 
clutter appears; then tilt upward about 2 
degrees beyond where ground clutter disappears. 
Tilt should be slightly down allowing the anten- 
na to scan the lower part of the storm cells be- 
cause the radar is designed to detect large water 
droplets and these are found at the lower levels. 
Snow and ice at the higher levels yield little or 
no radar return. 


Contour - If a bright return is received select 
contour mode. Área of black hole in return is 
the area of heaviest rainfall and turbulence. 
Avoid areas of steep rainfall gradients and un- 
usual shapes such as hooks, fingers, or scalloped 
edges. These are areas of maximum turbuience 
and possible hail. 


Changing ranges - When changing ranges 
INTENSITY and TILT may need readjustment, 
but GAIN should normally be left in its original 
position. 


August 28, 1978 
NORMAL PROCEDURES 


CRUISE THRUST 


As cruise attitude is reached, gradually level the air- 
craft white continuing to use climb EPR for accelera- 
L tion to cruise speed. Program the ADI slow-fast 
pointer for cruise speed by using the 145 control 
knob to dial in cruise chart indicated airspeed. When 
cruise chart speed 15 attained, smoothly retard throt- 
Пе to cruise chart EPR. Allow aircraft to stabilize 
while monitoring the slow-fast pointer. If pointer 
indicates a trend toward speed change (pointer out of 
bullseye}, adjust thrust with number two throttle. 
Use numbe: two throttle to trim thrust unti! a .03 
EPR difference from chart is required, then adjust 
number one and three throttles 01 EPR and realign 
number two. Monitor slow-fast pointer to maintain 
cruise chart speed. 


IF speed deteriorates in turbulence, use climb thrust 
to regain cruise speed. 


When step climbing 4,000 feet or tess, mach .84 
speed may be used, 


CRUISE PERFORMANCE RECORDS 


During the stabilized cruise portion of flight, the 
engineer shall record aircraft and engine performance 
data in the togbook, time permitting. When record- 
ing logbook data, also record crew oxygen pressure 
and compare with that observed in climb. 


INS INTERNATIONAL OPERATION - 200 


Prior to establishing INS navigation, an effort should 
be.made to determine the most accurate [INS system, 
preferably No. 1 or No. 2. Should a system be 
found to be considerably more accurate, that system 
should be selected as primary for navigation and used 
to navigate the aircraft utilizing the appropriate auto- 
pilot. The Ma, 3 ENS cannot be coupled for auto- 
pilot operation. Therefore, it should not be selected 
as primary except for MEL limitations 


INS navigation data and cross track error should be 
monitored by selecting both HSIs to INS using the 
RADIO/INS switch. Note that zero XTK. error by 
itself is not a valid check of navigational accuracy 
since an error in waypoint loading will cause the air- 
craft to Ну on course to the wrong coordinates. 


The primary INS should routinely be selected to POS 
as a continuous check of present position versus flight 
plan. A periodic check of XTK/TKE and DIS/TIME 
should be made to confirm navigational accuracy. 


The secondary INS should routinely be selected to 
DIS/TIME. TIME can be used to monitor the ETA 
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CRUISE AND DESCENT 


for the next waypoint and a discrepancy between 
current ETA and flight plan ETA would point out a 
possible error in the loaded waypoint or in the flight 
plan. A periodic comparison of XTK/TKE will pro- 
vide a gross error check of the primary INS. 


The No. 3 INS should routinely be selacted to WIND. 
Wind along with temperature can be helpful in antici- 
pating possible turbulence. Wind should be logged 

at the intermediate 5° meridian for inclusion in the 
next position report. A periodic comparison of 
DIS/TIME will provide a gross error check of the sec- 
ondary INS. 


Approaching a waypoint change, it is essential that 
both pilots recheck the coordinates for the next way- 
point to be used, This confirmation of correct coordi 
nates will be made at or just prior to the alert light 
coming on. It will be made in both the primary and 
secondary INS to prectude a navigational error in- 
duced by incorrect waypoint toading. 


А continuous cross check between INSs to compare 
XTK/TKE, POS, WAYPT, and DIS/TIME will 
further insure navigational accuracy and prevent 
undetected navigational excursions. 


AIRWAYS OPERATION 


These procedures may also be used when operating 
on airways with the following exceptions: 


Radio is the primary navigation reference and 
the RADIO/INS switches must be selected to 
RADIO. Both HSIs will display MAG heading 
and provide radio navigation information to 
monitor airway operation. 


The INSs should be selected to XTK/TKE, 
DIST/TIME, and WIND 


TRANSITIONING TO INS NAVIGATION 


Approaching the radio aid that defines the beginning 
of inertial navigation: 


Accomplish a gross error check by comparing 
present position and crosscheck data on each INS 
with the radio navigation data. REMOTE and 
HOLD can be used to compare all three INSs. 


Recheck the coordinates of the two waypoints 
that define the first leg. 


RADIO/INS switch to INS. The HSI will now 
display INS data and TRUE heading. 
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INS INTERNATIONAL OPERATION - 100 (Cont'd) AUTOPILOT/FLIGHT DIRECTOR INS 


CHANGE SEQUENCE OF WAYPOINTS OR BY- (1) VECTORING 
PASS A WAYPOINT 
Select A or B AP to CMD, turn FD on. 
Example: Bypass waypoint 3, go direct from 
waypoint 2 to waypoint 4. . Select НОС mode with desired heading set 
| in window or use control wheel steering. 
Recheck waypoint 4 coordinates. 
. Select any pitch mode, or use contro! wheel 
When ALERT light tluminates prior to reaching steering. 
waypoint 2, press WYPT CHG switch. 
(2) INS APFD ENGAGEMENT 
Type desired waypoints on key board (2-4). 
| . Select either or both RADIO/INS switch (es) 
Check that FROM-TO window shows desired to INS. TRUE and RNAV wil! appear on 
sequence (2-4) then INSERT. The INS will HSI. 
automatically switch to leg 2-4. 
Select any VOR frequency in both VHF 


COURSE CHANGE BETWEEN WAYPOINTS NAV control panels. 

Example: While on leg 2-3, proceed from . Check for proper INS desired track in HSI 
present position direct to waypoint 4. course window. 
Recheck waypoint 4 coordinates. . Select NAV mode. RNAY annunciators 

| appear оп AFCS mode panels. HDG mode 
Press WYPT CHG switch. will disengage if selected. If NAV mode was 

engaged for VOR tracking, it must be re- 

Type new sequence in FROM-TO window leased and selected again. 


(0-4) and INSERT, 


(3) ALERT LIGHT 
The INS will display navigation information 


from present position direct to waypoint 4, . Appears on HSI when within 2 minutes of 
next waypoint if RNAV displayed. If course 
DISTANCE/TIME CHECK TO OUT-OF-SEQUENCE change required, it will take place prior to 
WAYPOINT reaching waypoint with CDU switch in 
f | | AUTO. 

Example: White flying leg 2-3, check distance 

and time from waypoint 3 to waypoint 7. (4) APFD VOR/ILS AT DESTINATION 

Data selector to DIS/TIME. . Release NAV mode. 

Press WYPT CHG switch and load 3-7 in . Select both RADIO/INS switches to RADIO. 


FROM-TO window. Do not insert. 
Tune radio(s) to desired ILS or VOR 


The left data window will display total distance frequency. 

trom waypoint 3 to waypoint 7, the right data 

window witi display time from waypoint 3 to . Re-engage NAV or desired navigation or ap- 
waypoint / based on present ground speed. proach mode (A/L, APR, LOC) and resume 


| normal APFD operation. 
To return to mormal operation, press CLEAR 


switch and FROM-TO window will return to 
leg 2-3, 


The INS will navigate on the inserted leg (2-3), 
white displaying distance and time for another 
leg (3-7) as long as the INSERT is not pressed. 
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INS INTERNATIONAL OPERATION - 100 (Cont'd) 


AUTOPILOT/FLIGHT DIRECTOR INS 


АУРТ 


1 
с ме | 
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DISTANCE ABEAM CHECK 


Example: While flying airways you are cleared 
direct present position to a distant VOR (way- 
point 6) and ail three INS have 0-6 inserted in 
their FROM-TO windows. Later ATC asks 
"How Таг abeam an intermediate VOR the ан: 
craft will pass.” 


Use No. 3 INS to solve the problem. 


Enter the intermediate VOR as a waypoint. 
{waypoint 4}, 


Press WYPT CHG and load present position 
to waypoint 4 (0-4) in the FROM-TO 
window then INSERT. 


Select DIS/TIME and note the distance. 
{200 nm). 


select XTK/TKE and note the track angle 
error (10R). 


Using the wind side of the Jeppesen com- 
puter, put distance over TAS index and 
read over TKE to find distance abeam the 
VOR. 


ANS WORLD AIRLINES CRUISE AND DESCENT 


INS DIVERSION 


If an inflight diversion, other than the normal flight 
plan change, becomes necessary: 


Data select switch to WAYPT. 


Waypoint selector to a number following the one 
shown in the FROM-TO window. 


Load and INSERT the coordinates of the diver- 
sion point. 


Using the WYPT CHG switch, load and insert the 
new leg (waypt "0" to the diversion waypoint) 
in the FROM-TO window. 


The autopilot will immediately capture the new 
desired track to the diversion point. 


RETURN TO RADIO NAVIGATION 


Tune the VOR to the arriving landfalt radio aid. 


Select the inbound course with the course select 
knob, 


Once positive identification of the radio aid 15 
established, place the RADIO/INS switch to 
RADIO. 


— 
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INS INTERNATIONAL OPERATION - 100 (Cont'd) "Domestic - Set both pilots' altimeters to local alti- 


meter setting when descending through FL 180 or ^^ 
Corrective action should be taken immediately the lowest usable Flight level. 
to establish the aircraft on the proper inbound 
radial so as to arrive directly over the fix and on International - After leaving the transition level both 
the proper course, pilots’ shall set their altimeters to the local altimeter 
setting. If the altimeter setting given by the ground 
DESCENT station does not clearly state millibars or inches, the 
station shall be questioned to eliminate any possible 
Rematn at cruise altitude as long as possible so that „misunderstanding. 
thrust may be reduced to the minimum practical 
level consistent with operational requirements during ALTITUDE ALERT 
descent. 
During the descent phase of flight, the altitude alert 
To begin descent, smoothly close the throttles and system is ta provide altitude alert protection for each 
descend in the clean configuration at cruise mach succeeding descent restriction appropriate to the ap- 
until intersecting 350 knots IAS. Maintain 350 knots proach being flown. 
IAS іп 10,000 feet or lower as local ATC regulations 
and speed limits permit. If on a published segment when approach clearance 
is received, set the published minimum altitude for 
PRESSURIZATION SYSTEM that segment unless assigned an altitude that is higher. 
Set rate knob to index then select cabin altitude to If not on a published segment when approach clear- 
landing airport elevation. ance is received, set the last assigned altitude until 
establíshed on a track which has a charted altitude, 
Set landing airport altimeter setting in barometer set then set the appropriate altitude for that charted 
window. segment unless assigned a higher altitude. 
Monitor cabin vs aircraft descent rates and advise the Set each assigned or charted altitude, as applicable, — 
captain if it appears that the cabin will not reach the down to and including the final approach fix (FAF) 
selected altitude prior to landing using descent rate crossing altitude. After passing FAF, position the 
of 300 feet/minute. altitude alert contro! to cancel further warnings. 


ANTI-ICING SYSTEMS 


Use wing anti-ice to remove any accumulated ice 
prior to extending flaps. 


During use of engine anti-tce, turn оп continuous 
ignition before turning on anti-ice. Maintain enough 
throttle on ан engines to keep heat light on and 
leave ignition on until anti-ice is turned off. 
ALTIMETER 


The first officer witl advise the captain: 


When descending through 1,000 feet above the 
last assigned altitude. 


When reaching the altimeter transition level. 


When leaving 11,000 feet for descent to or 
belaw 10,000 feet. 
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CREW COORDINATION - INSTRUMENT AND 
VISUAL APPROACHES 


These procedures designate specific catlouts and tasks 
to the pilots and engineer in the conduct of either 
instrument or visual approaches, To ctearly establish 
which pilot should accomplish a particular task, the 
terms "pilot flying" and "pilot not flying" are used. 
For crew coordination purposes, the pilot handling 
the flight controls is considered the "pilot tiying” 


regardless of whether he is the captain or first officer. 


Nothing in this procedure alters or diminishes the 
basic responsibility of the captain for the safe con- 
duct of the flight. 


ALTIMETER SETTING 
Set all barometric and radio altimeter bugs as follows: 


Category tl or ПА approaches - Set both baro- 
metric altimeter bugs to 20 feet above the pub- 

lished DH MSL figure or alert height. Set both 

radio altimeter bugs to the applicable DH RA or 
RA figure. 


Instrument approaches other than Category 11 
or ША - set both barometric altimeter bugs to 
the published DH or MDA, Set both radio alti- 
meter bugs to 100 feet. 


Visual approaches - With electronic guidance, 
set barometric and radio altimeter bugs as ap- 
propriate for the electronic guidance minimums 
being utilized. Without electronic guidance, set 
both barometric altimeter bugs to 500 feet 
above runway touchdown zone elevation or field 
elevation. Set both radio altimeter bugs to 100 
feet. 


APPROACH CALLOUTS - IN NORMAL 
APPROACH SEQUENCE 


"Localizer alive" and Glide slope alive" when needle 
starts moving in from full deflection. 


Name of final fix (“Romeo or “Outer marker" for 
example) and "Flags checked'' when over final fix. 


“Localizer" or "Glide slope" if more than one dot 
deviation throughout the approach. "'Localizer" if 
outside the bullseye below 300 feet an a Category It 
or Category IIIA approach. 


Actual airspeed and sink rate at 500 feet. 
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“Airspeed” or "Sink rate", after leaving 500 feet, if 
any sustained deviation from target airspeed or any 
sink rate in excess of 1,000 feet per minute observed 


"One hundred to go" or "One hundred to alert" at 
100 feet above minimums. 


Visual cues, such as "Sequence flashers", "Approach 
lights”, “Runway”, etc., as they appear. 


“Minimums, no runway” when required visual cues 
do not exist at decision height or missed approach 
point. 


"One hundred feet" at 100 feet above runway touch- 
down zone elevation or field elevation, as appropri- 
ate. 


“PILOT FLYING” CREW COORDINATION DUTIES 


Heview the approach plate as soon as approach infor- 
mation is available. 


Confirm whether the barometric or radio altimeters 
will be used to determine minimums and that alti- 
meter bugs are set as appropriate. 


Call out final fix. 


Cail out "One hundred to go” at 100 feet above mini- 
mums. Call "One hundred to alert" for Category IIA. 


Do not descend below DH or MDA unless required 
visual cues are cleariy visible and the aircraft is in a 
position to effect a normal landing. 


Execute a missed approach at DH or when reaching 
MAP if required visual cues are not visibile and/or 
“Minimums, no runway" is called out. 


“PILOT NOT FLYING" CREW COORDINATION 
DUTIES. 


Assist in traffic watch. 


Review the approach plate as soon as approach infor- 
mation is available, Call out the following for the 
pilot flying and the engineer: 


Runway touchdown zone elevation (TDZE) or 
field elevation as appropriate. 


Decision height (RA or MSL) or alert height for 
a precision approach. 


Minimum descent altitude (MDA) and missed 
approach point (MAP) for a non-precision ap- 
proach, 
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CREW COORDINATION - INSTRUMENT AND 
VISUAL APPROACHES (Cont'd) 


Monitor flight and engine instruments throughout 
the approach. Promptly inform the pilot flying of 
any observed malfunctions or irregularities, Focus 
specific attention on altimeter accuracy and setting, 
anspeed and altimeter bug settings, flap position, and 
ail fail warnings associated with flight instruments. 


Call out “Localizer alive" or "Glide slope alive", as 
appropriate, when the localizer or glide slope needle 
Starts moving in from full deflection. 


Check flag status on each pilot's panel and answer 
"Flags checked" when pilot flying announces the 
Tinat fix. Call any instrument showing a flag to the 
attention of the pilot flying. 


Manitor AFCS mode annunciators, ADI, HSI, and 
altimelers for warning flags during the remainder of 
the approach after leaving the final fix. 

Call out "Localizer'' or "Glide slope" if more than 
one dot deviation throughout the approach. Call out 
any localizer deviation outside the bullseye below 
300 feet on a Category If or Category ПА approach. 


At 500 feel on all approaches (visual or instrument), 
Lall aut the actual airspeed and sink rate аз“ 
knots, sink " 


After leaving 500 feet, call out any sustained devia- 
tion from target airspeed and any sink rate in excess 
of 1000 feet per minute as "Airspeed" or "Sink rate.” 


When approaching minimums, advise the pilot flying 
as visual cues associated with the approach appear, 
such as sequence flashers, approach lights, threshold 
lights, touchdown zone and runway lights, or similar 
cues. 


Call out “Minimums, no runway" when required 
visual cues до по? exist at DH or MAP as appropriate. 


Call out “One hundred feet" above the runway touch- 
down zone elevation (TDZE) or field elevation, as ap- 
propriate, on all approaches (visual or instrument). 


FLIGHT ENGINEER CREW COORDINATION 
DUTIES 


Morntor flight engineer station throughout the ap- 
proach. 


Assist in maintaining traffic watch. 
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Participate in reviewing the approach plate by notinc 
the information called out by the pilot not flying. 


Monitor ADI, HSI, and altimeters for warning flags 
and correct bug settings. 


Monitor all instruments and promptly call any dis- 
crepancy to the attention of both pilots. 


Back up both pilots for all required callouts. If a 
callout is omitted, make the callout in a timely man- 
пег. 


CATEGORY ША APPROACH 


For Category ПА approaches, the RVR information 
in Operations Specifications will be strictty adhered 
to. 


For Category IHA approaches, an AH (alert height) 
of 100 feet radio altitude is established above which 
a CAT | НА approach will be discontinued and a 
missed approach executed if a failure occurs in one 
of the required aircraft redundant operation systems 
or in the ground equipment. 


For CAT WIA approaches, visual reference must be 

established with the touchdown zone at the time of 
flare initiation or “No runway" shall be called and a 
missed approach executed. 


Missed approach guidance shall be achieved using: 


Autopilot automatic go-around mode with flight 
director computed pitch command, or 


Computed flight director pitch command display 
in go-around mode, or 


Direct reference to attitude director indicators. 


The normal missed approach procedures shall apply 
for thrust, flap and gear retraction, and minimum 
maneuvering speeds. 


GROUND PROXIMITY WARNING 


If a ground proximity warning is observed or heard, 
immediately pull up and apply go-around thrust. 
Maintain maximum rate of climb consistent with 
speed and configuration until warning ceases. 


If the "glide slope" warning is heard during an ILS 
approach, take immediate action to return the air- 
craft to the center of the glide slope beam. 
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HSI DISPLAY - 100 


Both RADIO/INS switches are to be selected to 
RADIO. This displays magnetic heading and VOR or 
ILS data on each HSI. With MSU in NAV mode, 
ground speed, time, and distance data will also be 
displayed. 


APPROACH DESCENT 


When cleared to descend prior to final approach, des- 
cend to 1,000 feet above the assigned altitude using 
minimum thrust for existing conditions. When a sig- 
nificant altitude change is required at a high rate of 
descent, speed brakes may be used. Do not use speed 
brakes with any flaps extended or when below initial 
approach altitude. When reaching 1,000 feet above 
the assigned altitude, adjust rate of descent to pre- 
vent going below assigned attitude. 


LANDING PERFORMANCE RESTRICTIONS 


When landing conditions involve tailwinds, runway 
not clean and dry, or anti-skid system inoperative, a 
reduction in landing gross weight may be required, 
Refer to Landing Gross Weight Data section, chapter 
21, for maximum landing weight. 


FINAL APPROACH SPEED 


Final approach speed for all approaches is bug + 5 
knots plus 50% of any gust value. 


LANDING PRELIMINARY CHECK LIST 
AMPLIFICATION 


PILOTS 
1. ANNUNCIATOR RECALL ........... CK 


Press and release pilot's master test switch to 
recall all uncorrected conditions annunciators 
on the caution and warning panel. 


2. ANTI-ICE ....................... CK 


Check status of all anti-ice systems and turn on 
those which may be needed for descent and 
landing. 


if heavy to moderate icing conditions have been 
encountered in Hight and the airport tempera- 
ture is 46°F or below, approach and landing 
speeds should be increased by 5 knots to com- 
pensate for ice buildup on the unheated surfaces 
of the aircraft, 
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3. ЗЕАТВЕГТЫОМ................. ON 


The seat beit sign may be turned on before read- 
ing this portion of the check list since it is the 
signal for flight attendants to distribute the per- 
sonal effects of the passengers. 

4. LOGO LIGHT .. ..........,.. . CK 
Turn lights on only during the hours of darkness 
before midnight. 

5. АІТІМЕТЕН5 ..... . SET & CROSSCK 
Check altimeters for the current local altimeter 
setting and indicated altitude. See the general 
information section of the operations manual 
(Jeppesen) for altimeter tolerances. Set all baro- 
metric and radio altimeter bugs to appropriate 
minimums, 

6 GW & AIRSPEED BUGS... SET & CROSSCK 

The engineer will supply the estimated landing 

gross weight and check the boundary speed 

placard for Viet For normal approach, set bugs 
to boundary speed. 


ENGINEER 
] CABIN ALTITUDE ............ 22 CK 


Advise the captain if st appears that the cabin 
will not reach the selected altitude before tand- 
ing using a maximum descent rate of 300 feet 
per minute, 


2. CIRCUIT BREAKERS ............... CK 
Check for tripped circuit breakers im the cockpit. 
AUTOPILOT/FLIGHT DIRECTOR APPROACH 


Engage an autopilot in CMD and place both flight 
directors on. Use an approprate pitch mode. 


Align HS! heading cursor and press HDG mode and 
use HDG knob to maneuver. 


Tune ILS on both receivers and select inbound front 
course with course knobs. 


Check ADF and RMI pointers, and DME distance 
display, if available. 


Press A/L mode, LOC ARM, GS ARM and, A/L ARM 
appear on annunciator. 
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AUTOPILOT/FLIGHT DIRECTOR APPROACH 
(Cont'd) 


Engage second autopilot in CMD. 


On CAT И Ц5 approaches set the barometric alti- 
mete: bug to 20 feet above the published DH MSL 
figure. Set the radio altimeter bug to the applicable 
OH RA figure as shown on the approach chart, 


On CAT HIA approaches set the radio altimeter bug 
to the lowest radio altitude shown on the profile of 
the approach being flown. Set the barometric alti- 
meter bug to 20 feet higher than the MSL altitude 
shown for the same position. 


set speed and engage autothrust. 
LOCALIZER CAPTURE 


At capture point, LOC ARM changes to LOC 
and HDG SEL disappears. 


GLIDE SLOPE CAPTURE 


G5 ARM changes to GS on annunciator, pitch 
mode trips off, and approach gate comes into 
view in ADIs. 


Autopilot/flight directors pitch to 750 feet per 
minute rate of sink initially, then start tracking 
the glide slope. Outer marker lights will flash. 


Go-around mode is armed at 33 flaps. 


The pilot must continuously guard all flight con- 
trols throughout approach, auto flare, and land- 

ing rollaut. Be prepared to disconnect the auto- 
pilot any time autopilot responds excessively to 

a deflected LOC or GS signal. 


AT 1,500 FEET RADIO ALTITUDE OR 30 
SECONDS AFTER GLIDE SLOPE CAPTURE, 
WHICHEVER OCCURS LAST 


Autopilot/flight director dual channel initiates 
cross monitoring and A/L, ALN ARM, and FLR 
ARM appears in annunciators. 


Rudder shifts to parallel operation. 


At 500 feet radio altitude tone sounds and mid- 
dle marker lights flash when over the LMM. 
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==. 


At 150 feet radio altitude, align appears in an- 
nunctator as aircraft is aligned with the runway. 
Nose of ADI aircraft symbol should be within 
the approach gate. 


Tone sounds from fifty feet above DH/AH down 
to bug setting where DH lights flash. At fifty 
feet radio altitude flare appears in annunciator 
as autopilot initiates flare and autothrust starts 
to retard throttles. 


At five feet radio altitude approach gate and 
command bars go out of view in ADI and roli- 
out pointer appears. Rollout appears in annunci- 
ator. 


AT TOUCHDOWN AND ROLLOUT 


Autopilot maintains runway center line. Auto- 
throttie trips off when throttles reach idie. 


MONITORED ILS APPROACH 


The captain will brief that a monitored approach will 
be made and determine that each crew member is 
aware of his duties. Approach duties must be assum- 
ed no later than the final fix. 


The first officer will assume the operational role for 
the approach. 


Category 11 requires use of autopilot in A/L mode in 
accordance with Operations Specifications. However, 
flight director approaches with or without autothrust 
may be utilized to Category ! minima, SCD. See 
Autopilot/Flight Director Approach procedures, this 
section. 


Crew coordination callouts will be made as stated in 
the FPS 20 section 


During the approach, the captain will monitor approach 
progress and look for visual cues, Approaching decis- 
ion height (D/A), the captain's primary attention will 
be directed outside the aircraft. H the required visual 
reference exists at or approaching D/H, the captain 
may command the first officer to Continue the ap- 
proach" or he may command, "tve got it", If re- 
quired visual reference does not exist at D/H, the cap- 
tain will command ‘‘Go-around" or "I've got it" and 
execute a go-around. An immediate go-around will be 
executed by the first officer upon reaching D/H if the 
captain has not commanded “Continue the approach" 
or “I've got it". If the command is “Continue the ap- 
proach", the captain should normally assume control 
at the 100 foot call, however, he must assume control 
of the aircraft no later than 50 feet. 


— 
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MONITORED ILS APPROACH (Cont'd) 


When the captain commands "I've got it" and assumes 
contro! of the aircraft for landing, the first officer will 
remain head down and call out any deviations affecting 
stabilized flight. 


NORMAL APPROACH AND LANDING 


When approaching the traffic pattern, select flaps 4 
and check that the LE flap green light is on. Slow 
to а minimum of bug + 30 knots. 


On downwind leg, select ftaps 10 and slow to a min- 
imum of bug + 20 knots. 


When opposite the approach end of the runway, se- 
lect flaps 22 and slow to a minimum of bug + 10 
knots. 


Turning base leg, extend the gear. 


When intercepting the approach slot, start a normal 
descent, Turning final select flaps 33 and slow to a 
minimum of bug + 5 knots + 50% of the gust value. 


Adjust sink rate so as to be stabilized in the slot as 
soon as practicable but no later than 500 feet above 
the field elevation. 


Use stabilizer trim to keep elevator column forces 
nea! zero throughout the approach, Frequently cross- 
check sink rate, pitch attitude, and the visual position 
of the 1,500 foot touchdown target to maintain air- 
craft in the approach slot. 


When approaching the touchdown point, initiate the 
flare and smoothly reduce thrust to idle. Normal 
touchdown should occur at a pitch attitude of 9 to 
10 degrees as the throttles are closed. Do not try to 
hold the aircraft off, as floating will result causing an 
excessive amount of runway to be used. Also, flaring 
to a pitch attitude above 12% degrees will cause the 
tail skid to contact the runway. 


Immediately after the main gear touches down, ob- 
serve autospoiler operation and raise the reverse levers 
to the interlock position while lowering the nose 
wheel onto the runway. As soon as the nose wheel 
touches down, apply full reverse thrust. Ease off 
from the full reverse stops to the eleven o'clock posi- 
tion so as not to exceed reverse thrust limitations. 


Braking effectiveness is reduced when landing on a 
wet or slippery runway if brakes are applied before 
wheel spin-up. Therefore, delaying application of 
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brakes until at or below 100 knots improves stopping 
capability. Spoilers and reverse thrust provide the 
most effective deceleration forces in the higher speed 
regime. 


If directional controt becomes a problem while in 
reverse thrust, reduce thrust on all engines. If neces- 
sary, return to forward thrust. Use rudder, differ- 
ential braking, and nose wheel steering to return the 
aircraft to the center line, Do not use nose wheel 
steering above 80 knots. 


When the runway 15 wet or slippery, a silky smooth 
touchdown may contribute to hydroptaning: there- 
fore, a positive touchdown is desirable, 


The first officer will cal! out a speed of 80 knots 
during the landing roll. 


At this time gradually reduce reverse thrust so as to 
approach reverse idle by 60 knots. 


Hold steady brake pressure as required until the air- 
plane has slowed to a safe taxi speed. 


When landing roll is completed or when turning off 
the runway, return engines to forward thrust, retract 
flaps and spoilers, and check brake pressure. 


Do not cycle reverse levers if engine does not return 
to forward thrust. 


Engineer shoutd closely monitor ali engine parameters 
on center instrument panel until reverse thrust has 
been terminated, engines have stabilized in forward 
thrust, and aircraft is on taxiway. 


CROSSWIND LANDING TECHNIQUE 


Establish a track on the extended runway centerline 
and maintain the crab angle until approximately 150' 
above the touchdown zone. At this time, apply rud- 
der to align the aircraft with the runway and lower 
the upwind wing as necessary to maintain centerline. 
Throughout flare and touchdown, aircraft should be 
aligned with the runway centerline with no crosstrack- 
ing. As the upwind gear touches down, maintain 
aileron deflection until both the downwind and nose 
gear are on the runway. Anticipate the change in ap- 
parent rudder effectiveness as the nose gear touches 
down. 


2.40,06 
APPROACH AND LANDING 


LANDING FINAL CHECK LIST AMPLIFICATION 


PILOTS 
EPR COMPUTER .......... GO-AROUND 


Check go-around mode on EPR computer. 


2. IGNITION ....... ............... ON 
3, NO SMOKING SIGN ............... ON 
4. ALTIMETERS.......... SET & CROSSCK 
set field barometric pressure. 
о BRAKE PRESSURE ................ CK 
Check normat and alternate brake pressure. 
WHEN GEAR EXTENDED 
5. GEAR & ANTISKID .. ...... DOWN & CK 
Do not place gear lever up before placing gear 
lever down. 
Check that green gear lights are on and red gear 
and door lights are out. 
Check anti-skid control switch on and anti-skid 
annunciator lights out, 
If one or more anti-skid annunciators do not 
give a proper indication, refer to Braking With 
Anti-Skid Inoperative in chapter 17. 
7. FLAPS......... - Å GREEN LIGHT 
Call out the degree of flap extension. 
Check LE slats green light on. 
Check to ensure the flaps are fully extended 
prior to landing. 
When Haps are extended to 33 degrees, monitor 
the speed brake lever to determine proper DLC 
operation. 
& INTL: ALTIMETERS ................. 


Set altimeters to local altimeter setting, (inches 
of mercury or millibars as applicable) and cross- 
check pressure settings. 
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ENGINEER 
FUEL PANEL .................... CK 


Normally, all main tank pumps should be оп 
and crossteed valves closed. 


SLAT MONITOR .................. CK 


Check all green lights are on and confirm atl 
leading edge slats are extended. 


AFTER LANDING CHECK LIST AMPLIFICATION 


л e ш 


PILOTS 
BRAKE PRESSURE .................. CK 
Check normal and alternate brake pressure indi- 
cator for approximately 3,000 PS1. If normal 
brakes or anti-skid becomes inoperative or inef- 
fective, place selector to ALT SYS C. 


IGNITION .......................... OFF 


Check lever in the full forward position. 
STABILIZER TRIM............... ZERO 


The stabilizer will drift to a zero position with- 
out hydraulic pressure. This will ensure stabili- 
zer and control trim position are together when 
system is pressurized and thus avoid rapid stabi- 
lizer movement. 


STROBE LIGHTS ................. OFF 


Do not start APU if advised by ramp control 
that external power will be available. 


Delay starting the APU when a significant taxi 
or gate delay is anticipated. 


When the aircraft is clear of the runway: 


Place the APU master switch to ON, 
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AFTER LANDING CHECK LIST AMPLIFICATION 
(Cont'd) 


Place mode selector to minimum, 

Press APU generator breaker trip switch. 
Start APU using normal procedures. 

After APU don't load light goes out, close 
both crossbleed valves and No. 2 engine 
isolation valve. Open APU bleed air shut- 
off valve. 

Place mode selector to normal. 

With volts and frequency stabilized and 
within limits, press the field relay trip 
switch, 

Press the generator breaker close switch 
and field relay close switch to provide 


autoparalleling of the generator. 


If the total generator load exceeds APU gener- 
ator limit, reduce electrical load as necessary. 


H the APU is not used reduce electrical load as 
necessary and leave one engine generator орега- 
tive for electrical power until external power is 
avaitable. 
TAXI IN WITH MO, 2 ENGINE SHUT DOWN 
When conditions after landing indicate it is practical, 
taxiing to the station may be accomplished on two 
engines, 


For taxi with No. 1 and No. 3 engines, No. 2 engine 
will be shut down provided: 


Clear of runway. 
Flaps and slats are retracted. 
Engine at idle for at least one minute, 


Both ATMs and AC pumps are operating nor- 


mally. Place both ATMs and AC pumps to ON. 


Reduce etectrical load, one tank pump off in 
each tank. 


Trip the No 2 engine generator breaker and 
advise captain "Ready for shutdown”. 
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FLAPS 
The Faps shoutd be up for parking. 
PARKING 


Use gradual pressure on nose steering wheel to start 
turns, if the wheel is released during a turn, the 
nosewheel will rapidly return to the pedal steering 
position. 


INTERNATIONAL - 100 


When parked, place all CDU selectors to POS and 
enter existing latitude, longitude, INS departure turn 
pn time, and any INS malfunctions in aircraft log. 


ENGINE SHUTDOWN 


-“Ореп generator breakers, place fuel and ignition 
switches off, and observe fuel flow and TGT for in- 
dications of shutdown. Pull fire control if engine 
does not shut down. 


GATE ARRIVAL SIGNAL 

When the parking brakes are set, turn off the seat 

belt sign to signal the flight attendants and passeng- 

ers that it is safe for them to get out of their seats 

and move about. 

SECURE COCKPIT CHECK LIST AMPLIFICATION 
PILOTS 

1. PARKING BRAKE .............. ON 


When in position, park the brakes and check 
that the red parking brake lights come on. 


2. AIR DATA HEAT ................ OFF 
3 WINDSHIELD HEAT ........ IDLE & OFF 
4 ANTI-COLLISION LIGHTS .......... OFF 


After the last engine is shut down, turn off the 
anti-collision lights. 


5. STBY PWR & EMERG LIGHT ........ OFF 
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6. RADAR....................... OFF 
7, -100: INS MODE SELECTORS ....... OFF 
Select OFF on the three INS MSUs. 
ENGINEER 
1. FUEL TANK PUMPS ........... .. OFF 
2. HYDRAULIC PANEL ............... CH 
Turn off the ATMs and AC pumps. 
3. PACK VALVES ................... CK 


Open both cross bleed valves. Three packs will 
normally be operated to maintain cabin air 
conditioning during ground operation. 
4. FLIGHT RECORDER .............. OFF 
PLIGHT TERMINATION 
5. BATTERY SWITCH ............... OFF 
6. CREW OXYGEN ................. OFF 
Close the crew oxygen shutoff valve. 
RADIOS ...................... _ OFF 
Turn the master radio switches off when it is 
determined there is no need for cabin communi- 
cation. 
EXTERIOR LIGHTS 
АТ night, turn the wing flood and wheel well lights 
on to provide light for servicing. Leave the logo 
light on. 
ELECTRICAL POWER 
Normally, leave the aircraft with electrical power on 
all busses. Close the APU bleed valve before shutting 
down АРИ. 


COCKPIT LIGHTS 


Turn off ali unnecessary cockpit lights at flight ter- 
mination, 
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AIRCRAFT PERFORMANCE 
Maximum Weights (pounds) 


-100 
Taxi | 432,000 468,000 
Brake Retease 430,000 466,000 
Landing 358,000 368,000 
Zero Fuel 325,000 320,000 


t Fleet Average opo ating - See Weight and Balance 
Data chapter 21. 


Maximum Auspeeds and Mach Numbers 


IAS- KTS Mach 
Yao Mino 
Sea Lovel 350 — 
10,000 feet to „20,000 feet 375 — 
26,000 feet to 42,000 feet — ‚90 
Landing Gear 
Extending/Exlended 250 „73 
Retracting 230 
Flap Extension 
4 250 
10 230 
22 205 
33 170 
Slat Extended 250 
Limiting Tailwind Component KTS 
Takeoff or Landing 10 
Crosswind Component (peak gusts) 
Takeoff arid Landing 35 
Minimum Airspeeds IAS - KTS 
V and V, See G.W. Data Chapter 21 
Чо See Мо Placard 


Boundary Speer See Boundary Speed Placard 


Stall speeds (IAS - KTS} 


Мах T.O. Weight - 100 
No Flaps 166 176 
4 Fiaps 133 144 
10 Flaps 128 138 
Max Landing Weight 
No Fiaps 150 155 
4 Fiaps 123 125 
10 Flaps 119 121 
22 Flaps 114 116 
t 33 Flaps 112 115 
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Bug Speeds (Var 4) 
IAS- KTS 
No Flap Landing 20 
One or more LE Stats not 
extended 20 


Trailing Edge Ftap Asymmetry ] KT/each degree 


(Full slats) flap not availabl 
Normal Approach Speed 9 + Y gust 
Climb Speed LAS- KTS Mach 
Normal 
Below 10,000 MSL 250 — 
Above 10,000 MSL 320 .82 
Turbulence Target Speed 280 - 290 .82-.85 
Max Certificate Operating Altitude 42,000 feet 


130°F sea level 


Max Temperature T.O. and Land 
84°F - 10,000 feet 


Slush or Standing Water Limits - inches — 


Takeoff 1, 
Landing 1 


ENGINE LIMITATIONS 


Takeoff Thrust - pounds 42,000 


Engine Shutdown Limits 


If any of these engine parameters reaches 
the following limits, use the engine failure 
procedure when conditions permit: 


М, - 103% 
Ny  - - 106% 
Ма - 96% 
ТОТ - - 750°C for 20 sec, 


775°C for 5 sec. (Red light on 
steady}. 


Takeoff Thrust 
Use of takeoff thrust - 5 minutes, 
During takeoff the engines should be 


operated so that the following para- 
meters remain below these indicator 


markings: 
Ny - - Red horizontal line 
N, - - Red radial line 
Na - - Red band 


TGT - - Red band 
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ENGINE LIMITATIONS (Cont'd) 


When using any of the following thrust settings, 
these engine parameters should be maintained below 
the follawing markings. 


Norma! Climb/Maxtmum Cruise, Maximum Climb, 
or Maximum Continuous used for Climb, 


Ny - - Red band 

М2 - - Red radial line 
N3 - - Amber band 
TGT 


Norma! Climb/Max Cruise 685°C 
Max Climb or Max Continuous Amber band 


Cruise Fhrust 


N; - +» Red band 

No - - Red radial line 

N. - - Amber band 

TGT - - 685°C 
Reverse Thrust 

Ny - - 90% 

ТОТ - - 685°C for 30 seconds 
Ground Idle 

№ - 23.3% max 21.0% min 

TGT - - 460% 


During Start or Relight 
TGT - - 550°C for 2 seconds 


Oil System Limits 
Minimum Quantity before Engine Start-qts 10 


Normal Minimum Pressure - PSI 40 
Minimum ОП Pressure - PSI 35 
Transient on RPM Reduction - PSI 18 
(3 minutes maximum each time) 
Low Oil Pressure Light On - PSI 18 
Oil Temperature - °C 
Steady State - {log if exceeded) 90 
Maximum 100 
Transient 135-15 minutes 


Maximum time with ground start switch in 
and no engine rotation - seconds 10 


Maximum time with fuel and ignition switch 
on and no light off - seconds 30 


Minimum clearing time after unsuccessful 
start - seconds 30 


Maximum time for indication of oil pressure 
after rotation - seconds 30 


FUEL 
Fuel Tank Capacities - usable fuel 
+ 6.7 ibs рег gal (actual capacity) - pounds 
- 100 
1 & 3, each 54,130 53,970 
1А & ЗА, each 9,560 
2L & 2H, each 
Inboard 16,980 16,980 
Outboard 8,670 8,670 
t Tota! 25,650 25,650 
Total - (all tanks) 159,560 178,360 


Tank Maximum Capacities (structural limits) - pounds 


2L & 2H, each 27,100 
Fuel Reserve - pounds 
FAA 11,000 
> TWA (INT - 8,000 + 25#/ 
Fit Plan minute) 4,000 
Taxi Fuel, Norma! - pounds 1,500 
>Additional Taxi Fuel, at JFK, 
LAR, and between 1600 - 1800 
hrs local time at ORD - pounds 500 


Fuel Jettison Rate - pounds/minute 4,500 


Total Residual - Fuel, after com- 


plete Jettisoning - pounds 24,000 
Fuel Temperature Limit - °C 
Tank Minimum -40 
Engine Maximum 95 
Minimum for Takeoff - pounds 21,000 


Minimum Fuel procedure required 
if tank quantity is less than: 


Tank 1 or 3 - 2000 pounds 
Tank 2L or 2R - 1000 pounds 


HYDRAULIC 
Pressure Values - PSI 
Norrnal 3,000 
> Engine Pump Low 
Pressure Light On 700 
Minimum Fluid Level for 
_ Departure % full 
Stabilizer Travel +2 10-14 
Stabilizer White Band -2.5 to -8 
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AIR CONDITIONING 
Pack Trip - Off - 9C 
— Compressor Discharge 
ACM Discharge 
—Hot Au Manifold Trip 


PRESSURIZATION 


1011 1 


215 
98 
150 


Cabin Differential Pressure Limits - PSI 


Cabin Pressure Contro! Maximum 


Maximum Pressure Relief 
Takeoff and Landing Maximum 


Cabin Altitude Warning Horn 


ELECTRICAL 


AC Generator 
Voltage 
Frequency (H 
PMG Voltage 
Power Rating {KW} 


z 


5 minutes 
APU (above 14,000 ft} 
External Power 
Voltage 
Frequency (H,) 
TR Unit 
Voltage 
Amperes Maximum Cont 
Battery 
Voltage 
inverter 
Voltage 
— Frequency (Hz) 
— IDG 
Maximum ail out temperature - 


Maximum oil rise - 9C 


8.6 

8.8 

0.15 
10,000 Feet 


115 + 5 
400 + 5 
125 + 5 
Bl Max Cont. 
120 
54 


115 + 10 
400 + 10 


28+ 2 
75 


22 to 38 


115 + 5 
400 + 10 


180 
40 


oc 
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2.75.03 
SYSTEM SPECIFICATIONS 


AUXILIARY POWER UNIT 


Na RPM - Steady State 101 % 
Transient 102 % 
TGT 
Maximum Start Limit - °C 760 
Maximum Continuous Limit - °C 1066 
Altitude Operating Limit 31,000 feet 
Altitude Start Limit - 25,000 feet 


DE-ICING AND ANTI-ICING 


Temperature range for nacelle anti-ice 
with visible moisture 


Ground - Temp below 46%F & OAT + 
Dew Point is equal to 78 or less. 
Flight - -159C to +59С 


EMERGENCY EQUIPMENT 


Escape Slide Air Bottle Pressure at 70%F 


Minimum PSI Doors 1, 2, 3, & 4 2850 
Oxygen Bottles - Minimum PSI at 70°F 
Portable 1750 
Crew Fixed System 
Domestic 950 
International 1300 
Oxygen Duration In Minutes DOM INTL 
5 Cockpit Crew on Normal 143 204 
5 Cockpit Crew on 100% 15 21 
5 Cockpit Crew an Emergency 12 16 
Cockpit Walk-Around Во Не 14 14 
Cabin Walk-Around Bottle 
LO - Outlet 146 146 
НІ - Outlet 73 73 
Cabin Crew Plus 100% Passengers 15 15 
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2,759.04 
SYSTEM SPECIFICATIONS 


STALL SPEED VS. BANK ANGLE 
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EMERGENCY PROCEDURES ANS WORLD AIRLINES 3.00.01 
GENERAL 
GENERAL ------.----...--.--..... 01.01 


USE OF EMERGENCY CHECK LIST 
ALL EMERGENCIES 

SILENCING AURAL WARNINGS 
FIRE WARNING BELL 

CABIN PRESSURE WARNING 


CHECK LIST 

EMERGENCY CHECK LIST --.-----... 05,01 
05.02 

CHECK LIST AMPLIFICATION 

GENERAL ----->-.----------------. 10.01 

ENGINE FAILURE/TURBINE AIR 

OVERHEAT 

ENGINE FIRE 

APU FIRE ----»-------.------...-. 10.02 

WHEEL WELL FIRE 

GALLEY FIRE/SMOKE -------------- 10.03 

ELECTRICAL FIRE/SMOKE 

BRAKE FIRE/SMOKE ---------------- 10.04 

AIR CONDITIONING SMOKE ---------- 10,05 

SMOKE REMOVAL - - -------+----- ++ 10.06 

LOSS OF ALL GENERATORS 

RAPID DEPRESSURIZATION ---------- 10.07 

RAPID DESCENT 

EMERGENCY LANDING/DITCHING ------ 10.08 

General 


Notify ATC, Company, Flight Attendants, 
And Passengers 
Prior To Landing/Ditching 


EVACUATION --------------------< 10.09 
General 
When Clear Of Aircraft -- = - -------- 10.10 


DITCHING AREA EVALUATION 

Evaluating The Ditching Heading 

Swells 

Waves (Or Chop) 

Wind Considerations 

Estimating Wind Velocity And Direction --10,11 
DITCHING TECHNIQUES 

Approach And Touchdown 
EVACUATION AFTER DITCHING - - - - -- - 10,12 
SEAWORTHINESS 
SURVIVAL 

Frigid Condition 

Sun/Heat Condition 


Water ----------------.------. 10,13 
Food 

SIGNALING 

CREW DUTY CHART ---------------- 10.14 


FLIGHT ATTENDANT 
EVACUATION STATIONS 


July 13, 1976 
EMERGENCY PROCEDURES 


GENERAL 


The Emergency Procedures set up in this handbook 
represent the best known available facts about the 
subjects. Ftight crews should follow these procedures 
as long as they fit the emergency. At any time they 
are nol adequate ог do not apply, the crew's best 
judgment should prevail. Safe altitude and airspeed 
should always be of primary concern. 


Emergency Procedures are Covered by an Emergency 
check list, а copy of which is in the check list pouch 
on the glare shreld in the cockpit. Where deemed 
necessary, the ttems on this check list are amplified 
in section 3.10, This section must be checked, 
following accomplishment of the check list, for 
secondary procedures and information relative to the 
emergency, 


USE OF EMERGENCY CHECK LIST 


After the initial steps toward combating the emer- 
gency have been completed, 1.e., memory items, the 
captain shalf call for and designate who is to read 

the Emergency check list, It is imperative that the 
entire check [ist for the particular emergency be com- 
pleted without delay since failure to do so may ге- 
duce capability to handle the emergency or may even 
compound it. 


The challenge contains the control and its correct 
position. The crew members reading the check list 
shall read only the challenge. The crew member 
responsible for positioning the pertinent control shall 
answer with the response after making certain that it 
is properly positioned. For example, the challenge, 
"Throttle Close," will be answered, “Close.” 


The person reading the check list will advise the 
captain when the check list is complete. 


ALL EMERGENCIES 


Report position and nature of emergency. The deci- 
son as to best descent procedure or whether descent 
I$ necessary ог not, will depend upon the nature of 
the emergency, weather conditions, terrain and any 
possible structural weakness in the aircraft caused 

by the emergency. Only the crew can evaluate the 
emergency sufficiently to make the proper decisions. 


Time permitting, the captain snould secure such tech- 
nical information and assistance as may be available, 


vid radio, from maintenance and engineering personnel, 
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3.01.01 
GENERAL 


In an emergency, which.involves smoke, fumes, rapid 
loss of cabin pressure, etc., oxygen must be used and 
interphone communications set up immediately. 
When the degree of emergency has been determined, 
the continued use of oxygen will be dictated by the 
existing circumstances, 


Prepare for emergency descent and landing by deter- 
mining the position of the nearest landing fietd and 
the best method of descent, dependent upon the 
circumstances of the emergency. 


Fires are the most urgent emergencies and require 
immediate action in the earliest stages for proper 
contro!. Whenever fire or smoke is reported or sus- 
pected, thorough investigation must be made. In 
alt cases of fire warnings, it must be assumed that 
a fire exists until proven otherwise, 


Experience shows that serious damage to the air- 
craft can be incurred (on the ground} with very 
little indication to the cockpit crew. Be suspicious 
of any indication, and if there is any question as 
to aircraft damage: 


1. Stop the aircraft. 
2. Move fuel and ignition switches to OFF. 
3, Pull ай engine fire controls, 


4. Discharge one fire extinguisher bottle to each 
engine. 


9. Immediately determine the need for passenger 
evacuation. 


SILENCING AURAL WARNINGS 


During emergency conditions, silence the aural 
warning(s) promptly to improve crew coordination. 


FIRE WARNING BELL 


The captain or first officer will silence any fire bel! 
after noting fire warning light indication. If warn- 
ing is from an APU fire, the engineer will report, 
“APU Fire," When first officer silences the bel! 
he will advise the captain, “Bell Oft," 


CABIN PRESSURE WARNING 


When an intermittent horn sounds in flight, the 
engineer shall check the cabin altitude while 
silencing the horn. He will then advise the captain, 
"Cabin Altitude Horn Off." 
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EMERGENCY PROCEDURES TR 


ANS WORLD AIRLINES EMERGENCY CHECK LIST 


FAA APPROVED 4/1178 


EMERGENCY 1 Q 11 CHECK изт 


REPORT POSITION AND NATURE OF EMERGENCY AS SOON AS PRACTICAL CONSIDER REQUIREMENTS FOR 
DESCENT AND LANDING AFTER COMPLETION OF CHECK LIST, REFER TO 3 10 OF THE FLIGHT HANDBOUK 


ENGINE FAILURE/TURBINE AIR 310.01 


OVERHEAT 
THROTTLE, CLOSE 
2. FUEL 8 IGNITION SWITCH OFF ......... OFF 
3. FUEL PANEL, CK ........... ........ CK 
4. ELECTRICAL POWER, CK ............., CK 
Б. HYDRAULIC POWER, СК ............... CK 
6. PNEUMATICS, CK ................... CK 
7. -100 ENGINE 1 OR 3, PULL CIRCUIT BREAKERS 


2K1. 3415 & 3416. 


ENGINE FIRE 3.10.01 
1. THROTTLE, CLOSE ......... ....... CLOSE 
2. FUEL & IGNITION SWITCH, DFF ......... OFF 
3. FIRE CONTROL, PULL................ PULL 
4, FIRE BOTTLE, DISCHARGE DISCHARGE 
5. IF WARNING PERSISTS AFTER 30 SECONDS, 


OISCHARGE OTHER BOTTLE. 

б. IF WARNING PERSISTS, CLEAN UP AIRCRAFT A 
ACCELERATE TO 300 KTS MINIMUM, 

7. MF WARNING PERSISTS, PROCEED TO NEAREST 
SUITABLE AIRPORT. 


8. FUEL PANEL CK .........,...--.-..-... CK 
9 ELECTRICAL POWER, CK ...........-... CK 
10. IDG, DISCONNECT ............. OISCONNECT 
11. HYDRAULIC POWER, CK ................ CK 
12, PNEUMATICS, CK ..................... CK 


13, -IO ENGINE 1 OR 3, PULL CIRCUIT BREAKERS 
2K1, 3415, € 3J16. 


APU FIRE 3.10.02 
i IF APU DOES NOT AUTO SHUTDOWN, PULL 

APU FIRE CONTROL AND DISCHARGE A BOTTLE. 
2. IF WARNING PERSISTS, 

DISCHARGE OTHER BOTTLE. 


WHEEL WELL FIRE ———————— 3. 1002 
DLC/AUTO SPOILERS, OFF ............. OFF 
2 GEAR LEVER, NEUTRAL .......... NEUTRAL 


3. LEFT & RIGHT LANOING GEAR UPLOCK 
RELEASE HANDLES, PULL (300 KNOTS/M.85 МАХ! 
242222422004... 2222220 Е PULL 

4, BRAKE TEMPERATURES, MONITOR... MONITOR 

5, AFTER FIRE OR BRAKE OVERHEAT CONOITION 
HAS CEASED, LEFT & RIGHT LANOING GEAR 


UPLOCK RELEASE HANDLES, STOW..... STOW 
6. GEAR LEVER, OOWN ................ OOWN 
7, DLC/AUTO SPOILERS, ON ............... ON 
8. AS APPROPRIATE, LANDING GEAR, 

UP OR DOWN ................ UP OA DOWN 
GALLEY FIRE/SMOKE 3.10.03 
1. GALLEY POWER BUSSES OFF ........... OFF 


2. CHECK COOL AIR OVERBOARD VALVE OPEN. 

3. AFT OUTFLOW VALVE MANUALLY CLOSE... . 
o CLOSE 

4. ESTABLISH COMMUNICATION WITH GALLEY & 
DETERMINE CAUSE. 

5. IF UNOCCUPIEO, DON SMOKE MASK BEFORE 
ENTERING. 


ELECTRICAL FIRE /SMOKE 3.10.03 


OXY MASK, SMOKE GOGGLES & INTEAPHONE, 


ON AE ON 
2. OXYGEN REGULATORS, ALL LEVERS, UP .... UP 
3. DC BUS ISOLATION, OPEN..... ........, OPEN 
4. SELECT ESS AC TO A GEN POSITION. 
5, GENERATOR BREAKERS, OPEN ... .. OPEN 
6 IF CONDITION PERSISTS: 
а. AC TIE BREAKERS, OPEN ..... 2220... ӨРЕМ 
b. GENERATOR BREAKERS, CLOSE....... CLOSE 
c. BATTERY SWITCH, OFF ............... . OFF 
d. ESSENTIAL SELECTOR, OFF ....... 22.02. OFF 


3.10.04 


BRAKE FIRE/SMOKE 


STOP AIRCRAFT. 
2 ALERT EMERGENCY EQUIPMENT. 
3. CONFIRM NATURE OF REPORTEO BRAKE 
PROBLEM. 
4. IF FIRE VISIBLE: 
а. PARK BRAKES. 
b. SHUT DOWN ENGINES. 
с. EVALUATE МЕЕО TO EVACUATE. 
о IF EXCESSIVE SMOKE APPARENT: 
a. TURN NOSE WHEEL FULL TRAVEL TO 
PREVENT AIRCRAFT RDLLING. 
b. LEAVE BRAKES OFF. 
с. MONITOR GEAR FOR INDICATION OF FIRE. 


AIR CONDITIONING SMOKE 3.10.05 


T. OXY MASK, SMOKE GOGGLES & INTEREHONE, 


ON ................................. .. ON 
2. OXYGEN REGULATORS, ALL LEVERS, UP. .. UP 
3. CROSS BLEED VALVES, CLOSE ......... CLOSE 
4. ENG 1 ISLN VALVE, CLOSE............. CLOSE 
5. IF SMOKE CONTINUES: 

a, ENG 115LN VALVE, OPEN ..........- OPEN 

b. ENG 2 ISLN VALVE, CLOSE ........... CLOSE 
B. IF SMOKE CONTINUES: 

a. ENG 2 ISSN VALVE, OPEN ....... .. OPEN 

b. ENG 3 ISLN VALVE, CLOSE ....... . . CLOSE 


SMORE REMOVAL 3.30.06 


HIGH PRESSURE & ENGINE ISLN VALVE, OPEN. 


ea mh res mimm a ни om hr on e аж . ОРЕМ 
г. PACK FLOW CONTROL VALVES, OPEN ... OPEN 
3. CHECK COOL AIR OVERBOARD VALVE OPEN, 
4. CABIN ALTITUOE SELECTOR, 10,000 FT .,..... 
oe a mmi sh y mms re 16,000 FT 
5. CABIN PRESSURE RATE SELECTOR, 

MAXIMUM ..................... MAXIMUM 
Б. FRESH AIR VALVES, OPEN ........... OPEN 


3.05.02 
EMERGENCY CHECK LIST 


EMERGENCY 10 11 check LIST 


LOSS OF ALL GENERATORS 3.10.06 
1. STANDBY POWER SWITCH, ON ........... ON 
2. AC TIE BREAKERS, OPEN ............. OPEN 
3. GALLEY POWER BUSSES, OFF .......... DEF 
4. DC BUS ISOLATION, OPEN ............ OPEN 
5. GEN FIELD RELAYS, CLOSE .... ‚ CLOSE 
6. IF ANY GENERATOR FIELD RELAY CLOSES: 


a. FOR GENERATOR NO, 3, 

CHECK GENERATOR BREAKER CLOSED. 
b. AC ESSENTIAL BUS, SELECT ....... SELECT 
c. STANDBY POWER, ARM .......... . ARM 


7. ТЕ NO GENERATOR FIELD RELAYS CLOSE, 
CONSIOER STARTING APU. 


8. REDUCE ALL UNNECESSARY ELECTRICAL LOADS, 


RAPID DEPRESSURIZATION ——— 3.10.07 


1. OXYGEN MASK & INTERPHDNE, ON ,...... ON 
IF ALRCRAFT IS ABOVE 14,000 FEET, 
INITIATE RAPID DESCENT, IF PRACTICAL. 

3. IF CABIN ALTITUDE ABOVE 14,000 FEET, 


PASSENGER OXYGEN ON ....... ....... ON 
4. IF CABIN ALTITUDE ABOVE 30,000 FEET, 
OXYGEN REGULATORS, ALL LEVERS UP ... UP 


5. MAKE CABIN ANNOUNCEMENTS WHEN PRACTICAL. 


RAPID DESCENT = 03.10.07 


1. THROTTLES, CLOSE ................... CLOSE 
2. WITH STRUCTURAL OAMAGE SUSPECTED, 

AVOID HIGH IAS & ABRUPT MANEUVERING 
3. SPEED BRAKES, MAXIMUM ... ..... MAXIMUM 
4. DESCENT TARGETS: 

a. 10° NOSE DOWN. 

b. У по MINUS 10 KTS, MACH 85 МАХ. 
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April 13, 1978 
EMERGENCY PROCEDURES 


FAA APPROVED 4/11/78 


EMERGENCY LANDING /DITCHING—3.10.08 


NOTIFY ATC, COMPANY, FLIGHT ATTENDANTS 
AND PASSENGERS 


PRIDR TO LANDING/DITCHING 


1. SHOULDER € SEAT BELTS SECURE... .. SECURE 
2. LANDING GEAR, 
LANDING - GEAR DOWN , DOWN 
DITCHING - GEAR UP .. ............. UP 


PULL AURAL WARN PWR CB (1L6) A GND 
PROXIMITY CMPTR AC CB (1820). 


3. PACK VALVES CLOSE ............... CLOSE 
4. COOL AIR OVERBOARD VALVE CLOSE.. CLOSE 
5. OUTFLOW VALVES CLOSE ........... CLOSE 
6. FLAPS 33 ...........,............... 33 
7. EMERGENCY EXIT LIGHTS ON ........... ON 
ANDING/DITCHING 
1. WHEN READY TO SECURE ENGINES, 

FUEL & IGNITION SWITCHES OFF ..... . OFF 


2. PULL FIRE CONTROLS & DISCHARGE BOTH 
EXTINGUISHERS TO EACH ENGINE. 


EVACUATION 3.10.09 
1. PARKING BRAKE ON ................... ON 
2. FUEL & IGNITION SWITCHES OFF ....... OFF 
3. EMERGENCY EXIT LIGHTS ON ........... ON 
4. EVACUATION ALARM ON .............. ON 
5. APU В ENGINE FIRE CONTROLS PULL ... PULL 
5. AS APPROPRIATE, FIRE EXTINGUISHERS 
DISCHARGED ............... DISCHARGED 


DIRECT EVACUATION. 


April 13, 1978 
EMERGENCY PROCEDURES 


GENERAL 


When emergency procedures are accomplished, use 
deliberate actions to ensure thai the correct controls 
are actuated. 


For atl fire warnings, the captatn or first officer will 
silence the warning bell and announce, “Вей off". 
The engineer will scan the overhead switch panel 
and the engineer's panel for indication of the fire 
location and inform the captain. 


ENGINE FAILURE/TURBINE AIR OVERHEAT 
1, THROTTLE, CLOSE ............ CLOSE 


Smoothly close the throttle, allow the engine 
to run down to idle speed, and silence the gear 
horn. During the rundown, the engineer should 
scan the hydraulic panel to check all systems 
are pressurized. 


2. FUEL & IGNITION SWITCH, OFF .... OFF 


Piace fuel and ignition switch to OFF and ob- 
serve fuel flow and ТОТ for indications of shut- 
down. 


3. FUEL PANEL, СК .,,............... CK 


For engine 1 or 3, close the respective tank 
valve, For engine 2, close its tank valve if the 
APU is not to be used. 


Turn off the fuel tank pumps in any tank from 
which fuel is not being used. Monitor fuel dis- 
tribution. 


4. ELECTRICAL POWER, CK ........... CK 
Check that all busses are powered, active gener- 
ators are operating within normal KW limits, 
and the generator field and generator breaker 
for the inoperative generator is open. 


Check essential power has auto backup. 


5. HYDRAULIC POWER, CK ........... CK 


Check that the related hydraulic quantity is nor- 


mal and then restore the system. 


For engine | or 3, turn on PTU. For engine 2, 
place both ATMs to ON and, during the ap- 
proach, turn on both AC pumps. 
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3.10.01 
CHECK LIST AMPLIFICATION 


6. PNEUMATICS,CK ... ... ...... CK 
If all three packs are operating, close number 1 
pack flow control valve and refer ta Loss Of 
One Bleed Source procedure in 19.01. 


! 7. -100: ENGINE 1 OR 3, PULL CIRCUIT 


BREAKERS 2K1, 3415, € 3J16. 


This removes power from the wheel well lights 
and lower anti-collision lights. The electrical 
wiring for these lights runs through the center 
section near the additional fuel tanks and could 
be a fire hazard if debris from an engine should 
puncture a fuel tank. 


ENGINE FIRE 


A fire is indicated by the fire bell, illumination ot 
the fire contro! and master Fire warning lights, 
The C/W fire detect loop light and both A and B 
loop test lights will also illuminate. 


Although an engine fire is serious, it does not require 
immediate shutdown. This is particularly lrue when 
the engine is producing usable thrust during the 
critical phases of takeoff. Under these conditions it 
is usually best to delay shutting the engine down 
until the gear is up and speed is Мо plus 50 knots 
minimum. 


1. THROTTLE, CLOSE .. 
Close the throttle and silence the gear horn. 
2. FUEL & IGNITION SWITCH, OFF .. OFF 


Place fuel and ignition switch to OFF and ob- 
serve fue! flow and ТОТ for indications of shut- 
down. If fuel How does not decrease, pull fire 
pull handie immediately. 


3. FIRE CONTROL, PULL 
The engineer should check the following: 
For engine 1 or 3, fuel tank and emergency 
valves close. For engine 2, only primary 


and secondary emergency valves close. 


Generator field relay and generator breaker 
Open. 


High pressure and engine isolation valves 
close. 


3.10.02 
CHECK LIST AMPLIFICATION 


ENGINE FIRE (Cont'd) 
4, FIRE BOTTLE, DISCHARGE... DISCHARGE 


Place the fire bottle discharge switch either right 
or left to discharge a fire bottle and verify the 
discharge indicator light comes on. 


9. IF WARNING PERSISTS AFTER 30 SECONDS, 
DISCHARGE OTHER BOTTLE. 


if the fire warning light stays on, or goes out 
and comes on again, discharge the other bottle 
and verify that discharge indicator light comes 
оп. 


6, IF WARNING PERSISTS, CLEAN UP AIR- 
CRAFT AND ACCELERATE TO 300 KTS 
MINIMUM. 


If the warning persists after both fire extinguish- 
er bottles have been discharged, the fire may be 
extinguished or confined by accelerating to the 
highest practical airspeed for existing conditions. 
Do not extend speed brakes or flaps until land- 
ing 15 imminent. 


7. IF WARNING PERSISTS, PROCEED ТО 
NEAREST SUITABLE AIRPORT. 


eo 


FUEL PANEL, CK ............ sn. 
For engine ] or 3, close the respective tank 
valve. For engine 2, close its tank valve if the 
APU is not to be used. 


Tutn off the fuel tank pumps in any tank from 
which fuel is not being used. Monitor fuel dis- 
tribution, 


то з + + c „о с з 


9. ELECTRICAL POWER, CK 


Check that all busses are powered, active gener- 
ators are operating within normal KW limits, 
and the generator field and generator breaker 
for the inoperative generator is open. 


Check essential power has auto backup. 


19. IDG, DISCONNECT ........ DISCONNECT 


11. HYDRAULIC POWER, CK ........... 
Check that the related hydraulic quantity is nor- 
mal and then restore the system, 


For engine 1 or 3, turn on PTU. For engine 2, 
place both ATMs to ON and, during the ap- 
proach, turn on both AC pumps. 


1 
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12. 


13. 
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PNEUMATICS, CK 


If all three packs are operating, close number 1 
pack flow contra! valve and refer to Loss Of 
One Bleed Source procedure in 19.01. 


-100: ENGINE 1 OR 3, PULL CIRCUIT 
BREAKERS 2K1, 3415, € 3416. 


This removes power from the wheel well lights 
and lower anti-collısion lights. The electrical 
wiring for these lights runs through the center 
section near the additional fuel tanks and could 
be a fire hazard if debris from an engine shoutd 
puncture a fuel tank. 


APU FIRE 


1. 


IF APU DOES NOT AUTO SHUTDOWN, PULL 
APU FIRE CONTROL AND DISCHARGE A 
BOTTLE. 


Check TGT and N¿ decreasing, vent closed light 
on, and fire extinguisher discharge light on. 


If the APU did not shut down or warning рег: 
sists after shutdown, pull fire contro! and dis- 
charge a bottle, 


IF WARNING PERSISTS, DISCHARGE OTHER 
BOTTLE. 


With auto shutdown and manual discharge, both 
bottles would have been used at this time. With 
a manual shutdown, one bottle would still be 
available. 


WHEEL WELL FIRE 


A fire 15 indicated by the fire Бей, illumination of 
the C/W wheel well fire light, and the master fire 
warning lights. Both A and B test lights will also 
illuminate. 


1. 


2. 


DLC/AUTO SPOILERS, OFF ......... 
Turning off both channels of DI C/Auto spoilers 
eliminates the possibility of auto spoiler deploy- 
ment in flight with main gear down and the gear 
lever neutral. 

GEAR LEVER, NEUTRAL NEUTRAL 
This removes all hydraulic pressure from the 
landing gear system. 
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WHEEL WELL FIRE (Cont'd) 

3. LEFT & RIGHT LANDING GEAR UPLOCK 
RELEASE HANDLES, PULL (300 KNOTS/ 
М.85 MAX) ..... .............. PULL 


This will unlock the left and right main gear up- 
locks and the respective gear free falls into the 
down and locked position. The main gear doors 
will remain open to allow the slipstream to 
blow out the fire or cool the overheated brakes. 


4. BRAKE TEMPERATURES, MONITOR ..... 
a MONITOR 

Monitor the brake temperatures until all eight 

temperatures are in the green band. 


5. AFTER FIRE OR BRAKE OVERHEAT CON- 
DITION HAS CEASED, LEFT & RIGHT LAND- 
ING GEAR UPLOCK RELEASE HANDLES, 
STOW o STOW 


Return the left and right main gear uplock 
release handles to the stowed position to restore 
normal gear operation. 


6. GEAR LEVER, DOWN 


The nose gear will extend and the main gear 
doors will close at this time. 


7. DLC/AUTO SPOILERS, ON .......... ON 


This restores normal direct lift control and auto- 
spoiler operation. 


8. AS APPROPRIATE, LANDING GEAR, 

UP OR DOWN . .. ......- UP OR DOWN 
Landing gear up or down depends on continua- 
tion of flight or immediate landing. 


GALLEY FIRE/SMOKE 


Smoke in galley causes warning horn and light to 
flash. Overheat in oven exhaust duct causes light to 
come on steady. 


1. GALLEY POWER BUSSES, OFF ...... OFF 
Press all three galley power bus switches to OFF. 


This removes all etectrica! power from the ovens 
and refrigerators. 
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CHECK LIST AMPLIFICATION 


2, CHECK COOL AIR OVERBOARD VALVE 
OPEN. 


Verify close is not annunciated on cool air over- 
board switch, Normally, tne galley cool air 
overboard valve is open. If it has been closed 
for any reason, open it to improve galley venti- 
lation. 


3. AFT OUTFOW VALVE MANUALLY 

CLOSE . . CLOSE 
Flow through forward valve will increase to help 
remove smoke from galley. 


4. ESTABLISH COMMUNICATION WITH 
GALLEY AND DETERMINE CAUSE. 


Determine situation and action required. 


With fire in oven duct have attendant close all 
oven vents and then discharge CO, fire extin- 
guisher into exhaust duct port, 


5. IF UNOCCUPIED, DON SMOKE MASK BE- 
FDRE ENTERING. 


If possible, use lift to check galley 
ELECTRICAL FIRE/SMOKE 


This procedure is based on the assumption that an 
electrical fire is suspected but there 15 no indication 
of which bus or component is at fault, Unless there 
is reliable evidence to indicate what is causing the 
smoke or fire, the check Hst procedure 15 to be 
followed until the problem is identified and isolated, 


|f an electrical component can definitely be identi- 
fied as the source of smoke, deactivate the compon- 
ent in lieu of accomplishing the check list procedure. 


L OXY MASK, SMOKE GOGGLES & 
ІМТЕНРНОМЕ, ON ............... ON 


Put on oxygen mask and smoke goggles. Check 
that the smoke goggies defogging tubes are posi- 
tioned under the mask. 


Captain and first officer shoutd have cockpit 
speakers on or put on headsets. 


Engineer and observers should put on headsets, 


Check that flight interphone 15 on and micro- 
phone selector interphone switch is он. 


3.10,04 
CHECK LIST AMPLIFICATION 


ELECTRICAL FIRE/SMOKE (Сопта) 


2, 


OXYGEN REGULATORS, ALL LEVERS, 
ОР O UP 


This will provide one hundred percent oxygen 
under pressure tn keep goggles free of smoke. 
When smoke density or goggle fogging is no 
longer a problem, return the emergency lever to 
normal to conserve crew oxygen. 


DC BUS ISOLATION, OPEN... ..... OPEN 


This separates the DC busses from the Essential 
bus in preparation for further isolation steps. 


SELECT E55 AC TO A GEN POSITION. 


Rotate the essential power selector to any active 
generator position and confirm that the Essen- 
tial AC bus is pawered. This will ensure con- 
tinued operation of the Essential and Standby 
busses when generator breakers are tripped. 


GENERATOR BREAKERS, OPEN. ... OPEN 


This action removes all power from the normal 
AC and DC busses and leaves only the Essential, 
Standby, and Battery busses powered. With the 
captain's instrument selectors in their normal 
positions, all of the captain's instruments ex- 
cept the RMI are powered. Power is also avail- 
able to the A flight director and autopilot. 


Fait flags will appear on the first officer's verti- 
cal speed, IAS/MACH, HSI, and ADI. Alternate 
switching will not remove flags. Fail flags will 
also appear on SAT and TAS. 


The ground proximity fail light will appear on 
cautian and warning panel. Aural and visual 
warnings will be inoperative, 


Cabin pressurization must be controlled manu- 
ally. 


Manual gear extension procedure must be used 
to extend gear. 


Check electrical distribution diagrams for other 
inoperative systems. 


IF CONDITION PERSISTS: 


Problem could be associated with Essential or 
Standby busses. 
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а AC TIE BREAKERS, OPEN.... . OPEN 


This isolates the three AC busses before re- 
storing power. 


b. GENERATOR BREAKERS, 
CLOSE ,.................. CLOSE 


This restores power to AC and DC busses. 
Check first officer's Instruments (except 
ЕМІ) powered. 


c. BATTERY SWITCH, OFF ........OFF 


This prevents Standby bus autotransfer 
from taking place after next step. 


d. ESSENTIAL SELECTOR, OFF..... OFF 


This removes power fram Essential and 
Standby busses. Battery bus, AC and DC 
busses remain powered, Turn off emer- 
gency lights if not needed. 


Reverse operating and slat lock light will be 
on when essential power 15 off and normal 
bus power available. 


BRAKE FIRE/SMOKE 


STOP AIRCRAFT. 
ALERT EMERGENCY EQUIPMENT. 


Request the control tower operator to alert the 
emergency equipment to stand by until after the 
brakes, wheels, and tires have cooled. 


CONFIRM NATURE OF REPORTED BRAKE 
PROBLEM. 


This procedure assumes the tower or another air- 
craft reports the aircraft wheel(s) are smoking or 
on fire. To confirm reported problem, investi- 
gate as follows: 


If report states the gear is smoking, direct 
a crew member to check for possibility of 
fire from the left or right forward cabin 
door, 

IF FIRE VISIBLE: 

a. PARK BRAKES. 


Parking the brakes will prevent the aircraft 
from moving during evacuation, 
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BRAKE FIRE/SMOKE (Cont'd) 


b. 


с. 


SHUT DOWN ENGINES, 
EVALUATE NEED TO EVACUATE. 


If emergency equipment is on the scene 
and has the fire under control, consider re- 
maining on board until steps are brought 
to the aircraft. 1f emergency equipment is 
not immediately available and fire persists, 
evacuate via the most practical means avail- 
abie (jetway, boarding steps, evacuation 
slides). Use the PA and/or voice com- 
mands to keep the evacuation calm and 
orderly. 


5. IF EXCESSIVE SMOKE APPARENT: 


а, 


TURN NOSE WHEEL FULL TRAVEL TO 
PREVENT AIRCRAFT ROLLING. 


if the aircraft continues to move with all 
engines at idle thrust, turning the nose 
wheel full travel in either direction may be 
effective in maintaining position. 


LEAVE BRAKES OFF. 


If the brakes are overheated with no visible 
fire, the pilot should release the brakes and 
stand by at the controls until the wheels 
are chocked. 


MONITOR GEAR FOR INDICATION OF 
FIRE. 


Maintain a watch on the wheels and brakes 
unti! the emergency equipment arrives. 


When inspecting overheated tires and 
wheels, approach them from the front or 
rear only. 


AIR CONDITIONING SMOKE 


Smoke appearing at the gasper vents and air condi- 
tioning outlets can be either from the air cycle packs 
or an engine bleed source. Complete the steps of 
this procedures until the smoke is shut off. Once 
the smoke has been controlled, do not reopen bleed 
or isolation valves provided cabin pressurization and 
ventilation can be maintained with the remaining 


packs. 
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3.10.05 
CHECK LIST AMPLIFICATION 


OXY MASK, SMOKE GOGGLES & 
INTERPHONE, ON ................ ON 


Put on oxygen mask and smoke gogotes. Check 
that the smoke goggles defogging tubes are 
positioned under the mask, 


Captain and firsi officer should have cockpit 
speakers on or put on headsets. 


Engineer and observers should put on headsets, 


Check the flight interphone 1s on and micro- 
phone selector interphone switch is an. 


OXYGEN REGULATOR, ALL LEVERS, 
ШІР............................ UP 


This will provide one hundred percent oxygen 
under pressure to keep goggles free of smoke. 
When smoke density or goggle fogging Is по 
longer a problem, return the emergency lever to 
normal to conserve crew oxygen. 


CROSSBLEED VALVES, CLOSE.... CLOSE 


ENG 1 ISLN VALVE, CLOSE ...... CLOSE 


This isolates the three systems and eliminates 
one bleed and one pack as a source of smoke. 
Check that the engine isolation valve, high pres- 
sure valve, and both crossbleed valves flowbars 
go out and that the No. 1 duct pressure drops 
to near zero. Wait for several seconds to see if 
this step has the desired effect, 


IF SMOKE CONTINUES. 


а ENG 1 ISLN VALVE, OPEN... .. OPEN 
Continued smoke inflow indicates that the 
No, 1 bleed source is not at fault. Check 
that the engine isolation valve flowbar il- 
luminates and duct pressure returns to nor- 
mal. 

b ENG 2 ISLN VALVE, CLOSE... CLOSE 

Piace the No. 2 isolation valve switch off 

and check that the flowbar goes out and 

duct pressure drops to near zero. If APU 

is operating, clase the APU bleed valve. 


3.10,06 
CHECK LIST AMPLIFICATION 


AIR CONDITIONING SMOKE {Cont'd} 
б. IF SMOKE CONTINUES: 
a. ENG 2151М VALVE, OPEN ..... OPEN 


Check that the No. 2 pressure has returned 
to normal. 
b. ENG 3 ISLN VALVE, CLOSE... CLOSE 
If smoke stops, it identifies the No. 3 sys- 
tem as the source of smoke. Check that 


the No. 3 pressure has dropped to near 
zero, 


SMOKE REMOVAL 


This procedure is based on the assumption that the 
suurce of smoke has been identified, and isolated or 
corrected. If smoke source was the bleed air or air 
conditioning system, do not reopen bleed, Isolation 
or pack valves which remained closed as a result of 
completing the Air Conditioning Smake check list. 


1, HIGH PRESSURE & ENGINE ISOLATION 
VALVE, ОРЕМ................. OPEN 

2, PACK FLOW CONTROL VALVES, 
OPEN ..................... OPEN 


These steps ensure maximum airflow to the 
cabin to help exhaust the smoke. 


3. CHECK COOL AIR OVERBOARD VALVE 
OPEN. 


Verify close is nat annunciated on cool air over- 
board switch. Normally, the galley cool air over- 
board valve is open, Sf it has been closed for 


any reasan, open it to improve galley ventilation. 


4, CABIN ALTITUDE SELECTOR, 
10,000 FT ................. 10,000 FT 


Verify thal both outflow valves move toward 
Open. 


5. CABIN PRESSURE RATE SELECTOR, 
MAXIMUM ................. MAXIMUM 


These two steps initiate a cabin altitude increase 
at the maximum rate to provide the highest pos- 
sible air outflow rate, under automatic control. 
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6. FRESH AIR VALVES, OPEN ,....... OPEN 


Open all cockpit air controls including gasper 
outlets to achieve the maximum cockpit venti- 
lation rate. 


LOSS OF ALL GENERATORS 


Use the following procedure if all AC generators are 
made inoperative by electrical faults, by multiple 
engine flameout or for any reason other than turning 
the generators off for the Electrical Fire/Smoke pro- 
cedure, 


1. STANDBY POWER SWITCH, ON ...... ON 


This will lock in standby power and provide a 
steady power source until generator operation 
is restored. The battery provides forty minutes 
of operating time. 


2. AC TIE BREAKERS, ОРЕМ......... OPEN 


This manually isolates all generators; otherwise 
one generator may be allowed to power the en- 
tire electrical system. 


3. GALLEY POWER BUSSES, OFF ...... OFF 
4. ОС BUS ISOLATION, OPEN ........ OPEN 


This manually isolates the DC Essential bus 
which otherwise may allow one TR to power 
the entire DC system. 


5. GEN FIELD RELAYS, CLOSE ...... CLOSE 


Piace all generator field relays to CLOSE and 
attempt to activate any operative generator, 


6. IF ANY GENERATOR FIELD RELAY CLOSES: 


a. FOR GENERATOR NO, 3, CHECK 
GENERATOR BREAKER CLOSED, 


b AC ESSENTIAL BUS, SELECT. . SELECT 


Place the essential power selector to any 
generator whose field reiay has been closed, 
If successful in restoring power to the 
Essential AC bus, check that the captain's 
instruments and the EPR and Ма indicators 
confirm the presence of essential power. 


c STANDBY POWER, ARM....... ARM 


This will conserve battery power. 
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LOSS OF ALL GENERATORS (Cont'd) 


7. 


IF NO GENERATOR FIELD RELAYS CLOSE, 
CONSIDER STARTING APU. 


An APU start should not be attempted above 
25,000 feet, Maximum APU Ioad above 14,000 
feet is 54 KW, 


With no engine generator power a fully charged 
battery will provide Standby and Battery bus 
power for a maximum of forty minutes. At- 
tempting an APU start will significantly reduce 
battery operating time. 


REDUCE ALL UNNECESSARY ELECTRICAL 
LOADS. 


With DC busses not powered the landing gear 
must be extended using manual pracedures. 


RAPID DEPRESSURIZATION 


Rapid depressurization will be indicated by a sudden 
Increase tn cabin altitude and warning horn. If pres- 
sure loss is accompanied by fogging it is usually un- 
controllable. 


Flight deck crew must be on oxygen above 12,000 
feet cabin altitude. Flight deck crew must be on 
oxygen above 10,000 up to and including 12,000 
teet if duration of flight at these cabin altitudes ex- 
ceeds 30 minutes, 


1. 


OXYGEN MASK € INTERPHONE, ON... ON 


The captain will command crew to go on oxy- 
gen. Put оп masks and recheck that the regu- 
lator supply lever is on, diluter lever ane hun- 
dred percent, and emergency lever is normal. 


IF AIRCRAFT IS ABOVE 14,000 FEET, 
INITIATE RAPID DESCENT, IF PRACTICAL. 


Ctose throttles and evaluate the type of descent 
required. When structural damage is suspected, 
avoid high JAS and abrupt maneuvering, 


IF CABIN ALTITUDE ABOVE 14,000 FEET, 
PASSENGER OXYGEN ON .......... ON 


Press the passenger oxygen manual switch and 
hold for fifteen seconds, This step should still 
be performed if the passenger oxygen flow light 
15 on. 
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3.10.07 
CHECK LIST AMPLIFICATION 


IF CABIN ALTITUDE ABOVE 30,000 FEET, 
OXYGEN REGULATORS, ALL LEVERS 
UP ..,........... 2. 


{Т cabin altitude +s above 30,000 feet, place 
emergency lever on oxygen regulator to emer- 
gency after putting on mask. If cabin altitude 
is below 30,000 feet, leave emergency lever in 
normal to conserve oxygen. 


MAKE CABIN ANNOUNCEMENTS WHEN 
PRACTICAL, 


Make a PA announcement as soon as practical 
informing the passengers and flight attendants 
to use oxygen masks. 


When cabin altitude is below 14,000 feet, make 
a PA announcement that oxygen is no longer 
required in the cabin. 


RAPID DESCENT 


1. 


FHROTTLES, CLOSE CLOSE 


Smoothly clase throttles and evaluate type of 
descent required. 


WITH STRUCTURAL DAMAGE SUSPECTED, 
AVOID HIGH IAS € ABRUPT MANEUVER- 
ING. 


When indications such as severe depressurization, 
loud noises, or abnormal flight control positions 
indicate structural damage to the aircraft, allow 
gradual deceleration to slowest practical speed 
and avoid steep bank angles or abrupt pitch 
changes during entry into descent attitude. 
SPEED BRAKES, MAXIMUM .... MAXIMUM 
Extend speed brakes while maintaining wings 
level. Be alert for roll or pitch changes caused 
by asymmetric spoiter extension, 


DESCENT TARGETS: 

а 109 NOSE DOWN. 

b. Vig MINUS 10 KTS, MACH 0.85 MAX. 
Roll aircraft into thirty degree bank and allow 
nose to drop to approximately ten degrees nose 
down. As aircraft accelerates, level wings and 
adjust pitch attitude to hold Ving ^ 10 knots 


[A5 maximum, 


The autopilot control wheel steering function 
may be used throughout the descent. 


3.10.08 
CHECK LIST AMPLIFICATION 


EMERGENCY LANDING/DITCHING 
GENERAL 


This procedure is applicable to an anticipated or un- 
anticipated landing/water landing. Crew duty charts 
ave also located in thts section. 


The variable nature of each emergency landing/ditch- 
ing makes it impossible to set down definite proce- 
dures. Therefore, the procedures in this section are 
guidelines only. Proper evaluation of the situation 
will dictate the course of action to be followed. 


[f the emergency landing is made at an airport, a 
landing on a runway is preferred. This minimizes the 
aircraft damage and allows maximum directional con- 
trol, 


A landing in open terrain ts a matter of selecting the 
best approach and runout condition consistent with 
time and maneuvering ability. 


NOTIFY ATC, COMPANY, FLIGHT ATTENDANTS, 
AND PASSENGERS. 


Transmit the emergency message and any additional 
information or request on the tower or ATC fre- 
quency in use at that time. The emergency message 
should include: 


Flighi number and position, a description of 
the emergency, your intended action and kind 
af assistance desired. 


à 
Similar information should also be forwarded to com- 
pany via appropriate communication means available. 


In the event af a ditching, Oceanic Traffic Control 
will alert the automated mutual assistance vessel res- 
cue system (АМУЕН), AMVER is capable of płot- 
ting vessel positions anywhere in the world and will 
provide information relative to vessels known to be 
in your vicinity. Communications with most surface 
vessels can be established on 2182 KHz. "Vessels in 
your vicinity are capable of supplying information 
relative to sea cooditions, swell movement, wind con- 
dition, and possible ditch heading. 


If unable to establish communications, set the trans- 
ponder to code 7700 and broadcast the following 
message as often as possible: 


"Mayday, Mayday, Mayday. 
This is TWA Flight. — . 
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Depress the microphone button for two ten 
second intervals. 
“This is TWA Flight , Over." 
Flight attendant L1 should be summoned to the 


cockpit with a PA announcement or the six bell sig- 
nal. 


Explain the nature of the emergency and approxi- 

mately how much time is available. Review what 

sort of cabin preparations should be made and any 
expected adverse evacuation conditions; wind, ter- 
rain, structural damage. 


Specific instructions for cabin preparation are in the 
flight attendants' Emergency Procedures Handbook. 


lt is desirable for the captain to brief the passengers. 
If the situation makes this impossible, the first at- 
tendant will brief them using the passenger address 
system. If the PA is inoperative, the flight attendant 
will use the megaphone. 


Approximately thirty seconds before landing, instruct 
the passengers to assume the emergency landing posi- 
tion and to remain in that position until the aircraft — 
comes to a stop. 


If an additional crew member is in the cockpit, direct 
him to be seated in the cabin in a location where he 
can assist the flight attendants, If no seats are avail- 
able in the cabin, the additional crew member should 
be assigned a duty station and told to get to it im- 
mediately after the aircraft stops. 


PRIOR TO LANDING/DITCHING 


Before landing, time permitting, dump fuel which will 
allow a slower approach speed and in the case of 
ditching, increase overall aircraft buoyancy. Depres- 
surize early which eliminates one procedural step im- 
mediately before landing. Remove all loose items 
(flight kits, clipboards, etc.) from the cockpit and 
store in the lavatories. 


Depressurize early by shutting down the packs and 
closing the cool air overboard valves. 


Do not open exits prior to the aircraft coming to a 
full stop. An exit that is opened can let fire enter 
the cabin immediately and drastically reduce the 
time available for evacuation. 


The PA system or megaphones тау be used as neces-— . 
sary to direct passenger movement. 


ана 


1 
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EMERGENCY LANDING/DITCHING (Cont'd) 


Before ditching, also close the outflow valves and 
close the cool air overboard valve to increase aircraft 
buoyancy. 


1. SHOULDER & SEAT BELTS, 
СЕСИҢНЕ,................... 


Command all cockpit crew members to secure 
their shoulder harness and seat belts and make 
PA anmouncement far passengers and flight at- 
tendants. 


2. LANDING GEAR: 


LANDING - GEAR DOWN ...... DOWN 


Extend all landing gears that can be extend- 


ed for maximum fuselage and fuel tank 
protection. 


DITCHING - GEAR UP 


PULL AURAL WARN PWR CB (1L8) 
AND GND PROXIMITY CMPTR AC CB 
(1820). 


This will eliminate nuisance gear warning 
horn when flaps are extended and ground 
proximity warnings. 


3. PACK VALVES CLOSE .......... CLOSE 
4. COOL AIR OVERBOARD VALVE 

CLOSE ...................... CLOSE 
5. OUTFLOW VALVES CLOSE ....... CLOSE 
б. FLAPS 33 .... .................. 33 


Extend flaps full to get slowest possible ap- 
proach speed. 


7. EMERGENCY EXIT LIGHTS, ON ...... 
Lights should be turned on just before touch- 
down to conserve battery life. Battery life is 
approximately 15 minutes. 

LANDING/DITCHING 


l. WHEN READY TO SECURE ENGINES, FUEL 
& IGNITION SWITCHES, OFF. 


Delay until the last possible moment before 
touchdown to have thrust available. 
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CHECK LIST AMPLIFICATION 


2. PULL FIRE CONTROLS & DISCHARGE 
BOTH EXTINGUISHERS TO EACH ENGINE. 


With fire pulls out, discharge both bottles. 
EVACUATION 
GENERAL 


Emergency landings or other abnormal conditions do 
not always dictate the need for an emergency evacu- 
ation, However, if conditions are such that an evacu- 
alion appears necessary, the first crew member aware 
of this situation shall immediately advise the captain. 
The captain will evaluate the situation and, if neces- 
sary, will initiate the evacuation. |f time does not 
permit contacting the captain because the nature of 
the emergency requires immediate action, the crew 
member will initiate the evacuation alarm system 
without further delay. When the evacuation signal 
sounds while the aircraft is moving on the ground, 
the captain will stop the aircraft and shut down the 
engines. 


Some unusual occurrences (loud noise/engine torch- 
ing, etc.) may cause concern among passengers and 
flight attendants as to their safety, and could result 
in unwarranted evacuation. To avoid this passibility, 
the captain should make a PA announcement to tell 
them that the situation is under control. 


1. PARKING BRAKE ОМ............. ON 
If required, place the parking brake on. 
2. FUEL & IGNITION SWITCHES OFF .... OFF 
3. EMERGENCY EXIT LIGHTS ON . ON 
4. EVACUATION ALARM ON . ON 
5. APU Е ENGINE FIRE CONTROLS 
PULL ..................... ... PULL 


6, AS APPROPRIATE, FIRE EXTINGUISHERS 
DISCHARGED ............ DISCHARGED 


When the evacuation is under circumstances 
where aircraft or engine damage is not a factor, 
it is not appropriate to discharge the fire extin- 
guishers. For example, a precautionary evacua- 
tion follawing a bomb threat would not usually 
justify extinguisher discharge. 


3.10.10 
CHECK LIST AMPLIFICATION 


EVACUATION (Cont'd) 


If there 15 any question regarding the condition 
of the aircraft or engines, it is appropriate to 
discharge the extinguishers because of the diffi- 
culty in assessing the extent of damage. When 
damage is suspected but no specific location is 
known, discharge one bottle to the No. 2 engine 
and the other bottle to the APU. For No, 1 
and No. 3 engines, discharge both bottles, 


7. DIRECT EVACUATION. 


Proceed to cabin area. Supervise door opening 
and evacuation slide activation. Command and 
motivate passenger escape movement. 


The езгіні cabin doors are the preferred escape 
routes for land and ditching evacuations. Ad- 
ditional escape route is the cockpit overhead 
hatch. 


The general evacuation plan consists of the flight 
attendants operating their respective doors and 
sides The flight crew is deployed throughout 


the cabin to command and direct the evacuation. 


it is not intended that crew members assume un- 
necessary risks. When everything possible has 
been done іа provide for passenger safety, they 
should leave the aircraft without delay. 


The ranking crew member is responsible for 
command of the entire group. The ranking crew 
member present will assume command and exert 
forceful direction. 


Once an aircraft evacuation is started, it may be 
stopped only on command of the ranking crew 
member, 


WHEN CLEAR OF AIRCRAFT. 


The ranking crew member will take charge and deter- 
mine that atl passengers are accounted for. Have 
Passengers move a safe distance from the aircraft and 
stoy in one group. 


Administer comfort and first aid until relieved by 
qualified personnel. 


Do not aliow passengers to reenter the aircraft until 
it has been determined by competent authority that 
tt is safe, 
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Do not disturb, or allow to be disturbed, any wreck- 
age or cargo except to care for injured or to prevent 
further damage. 


Do not make any statement concerning possible cause 
of accident. The Public Relations Department re- 
leases this information. 


Do not prevent news photographers from taking 
photographs, except to prevent a fire hazard. 


Do not discuss anything about insurance. 


Do not do or say anything that might imply that the 
company is admitting liability for injuries or damage. 


DITCHING AREA EVALUATION 
EVALUATING THE DITCHING HEADING 


In order to select a proper ditching heading, a basic 
knowledge of sea evaluation and other factors involv- 
ed is required. The problems during ditching are 
rapid deceleration, potential hull damage, and injury 
to passengers and crew. These can be minimized by 
selecting the optimum ditching heading. 


When unable to obtain sufficient information in deter- 
mining a ditching heading, best observation of the sur- 
face conditions can be made at an altitude of 2,000 
feet. Lower altitude observations appear quite differ- 
ent and should be disregarded. 


SWELLS 


Generally speaking, the ditch heading will be parallel 
to the swell. The individual swells appear to be requ- 
tar and smooth, with considerable distance between 
the rounded crests. Local winds have little effect on 
the systern. Therefore, do not use swell direction to 
determine surface wind direction. 


WAVES (OR CHOP} 


This condition of the surface is caused by tocal winds 
and is characterized by surface irregularity, short dis- 
tance between crests and whitecaps. 


WIND CONSIDERATIONS 


Wind, unless of high velocity, is a secondary consider- 
ation in establishing the runout heading. Some cross- 
wind will usually exist and must be accepted in order 
to parallel the major swell. 


—XÀ 
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DITCHING AREA EVALUATION (Cont'd) 


These general rules witl serve to guide the heading 
selection: 


Wind 0-20 knots, 

Ignore the wind and parallel the major swell. Of 
the two possible headings select the one which 
has the greatest headwind component. 


Wind 20-45 knots. 
Angle into the wind but avoid a heading that is 
more than 45" to the swell, 


Wind 45 knots and above, 

Wind of this force makes it necessary to consider 
a direct heading into the wind. The swell direc- 
tion will usually be the same as the wind direc- 
tion. Extreme surface turbulence and spray 

tend to obscure the surface and swell. Even in 
this situation, if swell configurations can be es- 
tablished, it is usually better to approach at an 
angle to the swell face and accept crosswind 
wind effect, 


ESTIMATING WIND VELOCITY AND DIRECTION 


Wind direction and velocity can be estimated with 
reasonable accuracy by observing the breaking action 
of wave crests. Breaking mist will fall downward in 
the same direction as the wave movement. The wave 
will overrun the spindrift streaks and produce the 
illusion that the streaks are sliding upwind. This ap- 
parent movement will always point, like a weather 
vane, to the direction from which the wind is blow- 


ing. 


The appearance of whitecap and streak activity per- 
mits velocity estimates: 


Calm to 10 knots. 
Scattered ripples and wavelets. Whitecaps few 
and scaitered. 


10-20 knots. 
Many small waves with frequent whitecaps. Ex- 
tensive white foam. 


20-45 knots. 
Moderate high waves. Dense white water. Well 
defined streaks, 


45 knots and above. 
High rolling waves of obviously violent nature. 
Surface covered by dense streaks of spindrift. 
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DITCHING TECHNIQUES 
APPROACH AND TOUCHDOWN 


If possible, obtain area altimeter setting, surface con: 
ditions, and recommended ditch heading fram 
AMVER (Automated Mutual Assistance Vessel Res- 
cue System} via ATC. 


Dump fuel to minimum. 


Descend to 2,000 feet, observe swell and wind con- 
ditions. Make final confirmation of ditch heading 
and start descent. 


Water landings require substantially different techni- 
ques than runway landings for the following reasons: 


Depth perception over water is very unretiable. 


Undulating water surface makes tow altitude 
judgment difficult. 


High nose attitude in stall causes low Тай posi- 
tion which drags first and throws center section 
downward with great vertical force. 


Therefore, the following procedures must be strictly 
adhered to during a water landing. When an altitude 
of 1,000 feet is reached: 


Pull aural warning СВ {) 8) and ground proxi- 
mity computer AC CB (1820). Leave gear up. 
Lower flaps to 339, Trim to the touchdown 
attitude, and maintain a speed of bug *5 knots 
and a sink rate of 200 FPM or less, 


Proper sink rate and attitude are critical to the ditch- 
ing result. Make every effort to maintain the sink 
rate of 200 feet per minute or less to the point of 
touchdown. With this fly-on method, a flare is 
neither necessary nor desirable, 


With one or more engines inoperative, it may De 
necessary to use partial flaps in order to maintain a 
sink rate no greater than 200 feet per minute. This 
would be accomplished by using a flap versus speed 
ratio that would provide the maximum flap exten- 
sion permitted by the available power, Speed should 
be maintained to at least minimum for the degree of 
flap used. 


The proper touchdown spot is on the face of the 
swell, just downslope of the crest. The tendency to 
make a spot landing may induce a desire to flare and 
reduce power. This type of landing would be very diffi- 
cult to achieve due to the unreliable depth perception 
and constantly changing surface height. It is most im- 
portant to maintain this attitude until touchdown. 


3.10,12 
CHECK LIST AMPLIFICATION 


EVACUATION AFTER DITCHING 


Determine which exits are usable. Open the exits and 
deploy the slide/raft. To operate the slide/raft in the 
water: 


Check that the water level is below the door sill. 


Check that the evacuation slide lever is in the 
ENGAGE position. 


Remove plastic cover, stand back from door, and 
pull down on the red emergency door "T'' han- 
die. 


|f the slide/raft fails to inflate automatically, pull 
the red manual inflation handle located on the 
slide girt, 


Shoes and sharp objects should be removed prior to 
boarding the slide/raft. 


If practical, remove first aid kits and blankets from 
the aircraft and take them into the raft. 


Life vest should be inflated just before leaving the 
aircraft. 


Load passengers directly into the slide/raft. Direct 
them to move left and right alternately and towards 
the end of the slidefraft. 

Il 15 imperative to board one crew member in each 
raft to take command and activate the raft emergency 
equipment. 

When slide/raft boarding is complete, disconnect it 
from the door sil! by pulling on the separation han- 
die located under the flap on top of the slide girt. 


Disconnect the mooring line by pulling the quick dis- 
connect and push away from the aircraft. 


Use heaving line to aid in retrieving survivors in water. 


Maneuver survivors in water to the boarding station 
for raft entry. 


Tie rafts together using the heaving line. 
Retrieve raft survival kit from the water, 


Tie down emergency supplies to prevent loss in the 
event raft should capsize. 
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SEAWORTHINESS 
Lower the secondary floor. 


Distribute passenger load equally. Passengers sit in 
double rows with their backs to the outer raft tube 
and in the center of the slide/raft with their backs 
to the center. Keep low and move about only on 
hands and knees. Raft commander sits at sea anchor 
corner. 


Deploy the sea anchor, 


Check pressure of raft tubes as additional manual in- 
flation may be necessary. The raft tubes should be 
firm But not drum tight. 


SURVIVAL 


The most important requirement in survival is menial 
attitude, the will to live. 


Keep all unused equipment in the survival kit. In- 
ventory and be able to obtain required item immedi- 
ately. 


Exposure to the elements is the greatest problem in 
survival. 


FRIGID CONDITION 


1. Rig the canopy immediately and inspect periodi- 
cally. The temperature inside the raft will now 
grow warmer than the outside air temperature. 
It is vitally important that canopy installation 
start on the sea anchor side of the raft. 


2. Bail raft dry and keep in this condition. 

3. Remove wet clothing and wring as dry as pos- 
sible, Wet clothing has limited insulation value, 
but when wrung as dry as possible will restore a 
large amount of the protective value. 


4. Passengers should huddle together to make use 
of body heat, 


SUN/HEAT CONDITION 


l. Rig the canopy with the sides placed оп top of 
the canopy and tighten draw string. 


2. Bail raft dry, 


3. Dampen clothing as required to increase cooling. 
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SURVIVAL {Contd} 
WATER 
Gathering of rain water is essential. 


During a rain storm, raise the center canopy poles for 
a short interval to get a steep slope on the canopy 
top. This will allow salt deposits to wash off. Then 
remove the canopy center poles and allow the canopy 
to sag in the middle. Drain water through the grom- 
met holes into storage bags and any other containers 
you can improvise. 


A water de-salting kit is packed in the raft, 


Do not drink unconditioned sea water. Thirst will 
only be increased and violent sickness follows. Con- 
tinued consumption without a fresh water supply 
available will probably result in death about the 6th 
day. The plastic container furnished in this kit could 
be used to gather and store fresh rain water. 


FOOD 


Food is the least important of survival requirements. 
A person in normal health can survive 2 to 3 weeks 
without food, providing water is available. Without 
Water, life expectancy is reduced to between 4 to 8 
days. 


A cardinal rule of survival is no food is to be eaten 
unless a pint or more of water per day is available. 


SIGNALING 


Radio and visual aids are provided. There is a VHF 
transceiver located in each raft kit. An automatic 
operated rescue beacon is also attached to each raft. 
in addition, the following signaling aids are also pro- 
vided: sea dye marker, signal mirror, signal flares, 
flashtight and whistle. Each of these signaling aids, 
used at the proper time, will aid in your rescue, 


Operate the VHF transceiver at least twice hourly 
and whenever a ship or aircraft is seen or heard. 
When using the VHF transceiver on 121,5, unsnap 
the rescue beacon antenna and submerge it in water 
to prevent radio interference. 


Use the flares and sea dye marker only when an air- 
craft or ship is seen or heard. 
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CREW DUTY CHART 


CAPTAIN 


Transmit emergency message. 

Instruct flight attendants, first officer, engineer, 
and ACM. 

Brief passengers. 


Have cabin alerted 30 seconds before touchdown. 


AIRCRAFT EVACUATION (If required) 
Direct evacuation. 


Ditching - check dife vest inflation. 


FIRST OFFICER 


As directed by captain. 
Check RI door activated. 
Expedite evacuation in forward cabin. 


Ditching - check life vest inflation. 


ENGINEER 
Subject to captain's discretion: 


Secure cockpit station. 
Take aisle seat R4 door area. 


Check R4 and L4 doors activated. 
Expedite evacuation in aft cabin. 


Ditching - check life vest inflation. 


FLIGHT ATTENDANT L1 


Go to cockpit for captain's instructions. 
Brief other attendants and passengers. 
Coordinate all cabin preparation. 
Advise captain when completed. 

Open adjacent door. 


Expedite evacuation. 
Ditching - check life vest inflation. 


OTHER FLIGHT ATTENDANTS 


Assist in cabin preparation. 

Open adjacent door. 

Expedite evacuation. 

Flight attendants not assigned to a door: 


Move into aisles. 


Expedite passenger movement to usable exits. 


Ditching - check life vest inflation, 
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FLIGHT ATTENDANT EVACUATION STATIONS 
Depending upon the number of flight attendants as- 


signed, evacuation stations will be filled in the follow 
ing order. 


FIA EVACUATION STATIONS 

1 t1 L1 door F/A seat. 

2 L2 L2 door F/A seat. 

3 H2 R2 door F/A seat. 

4 L3 L3 door F/A seat. 

5 R3 R3 door F/A seat. 

6 L4 L4 door F/A seat. 

7 RÀ R4 door F/A seat. 

8 RI HI door F/A seat. 

9 L2B Service center 2, left F/A seat. 
10 R2B Service center 2, right F/A seat. 
11 L3B Aisle seat at L3 door area. 

12 R3B Aiste seat at R3 door area. 
ж ж к 
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IDG LOW PRESS LIGHT ON 

HIGH OR RISING IDG OIL TEMPERATURE 
GENERATOR(S) INOPERATIVE 

FUEL JETTISON --- n RB 10.02 
MINIMUM FUEL APPROACH 

SINGLE PACK OPERATION 

NACELLE/PYLON OVERHEAT 

WINDOW ARCING/CRACKED --------- 10.03 
ALTERNATE BRAKES 

GEAR LEVER LOCKED 


MECHANICAL GEAR EXTENSION ----- - 10,04 
NO FLAP APPROACH 

PARTIAL LEADING EDGE SLATS - + + + --- 10.05 
PARTIAL TRAILING EDGE FLAPS 

PITCH CONTROL JAM --------------- 10.06 
ROLL CONTROL JAM 

RUNAWAY TRIM -----------%------ 10.07 


EXCESSIVE PITCH UP DURING TAKEOFF 
ENGINE FLIGHT START 
IN-FLIGHT REVERSE THRUST -------- 10.08 
TWO ENGINES INOPERATIVE DRIFT 
DOWN/APPROACH 
DRIFT DOWN 
APPROACH -.----«%----------------: 10.09 
HYDRAULIC SYSTEM FLUID LOSS ----- 10.10 
HYDRAULIC RESERVOIR FLUID HIGH 
TEMP 
SINGLE HYDRAULIC SYSTEM FAILURE 
DUAL HYDRAULIC SYSTEM FAILURE 
WITH ONLY SYSTEM D REMAINING 
UNRELIABLE AIRSPEED + - + + + -+------ 10.11 
Blocked Pitot/Static 
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EN ROUTE LOSS OF CREW OXYGEN 

SUPPLY 
ARTIFICIAL RESPIRATION AND 

EXTERNAL HEART COMPRESSION --- 10.13 
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GENERAL 


Abnormal procedures are established for situations 
which require precise crew action following the loss 
of a major system that affects the performance of 

the aircraft. The procedure is designed to prevent 
further loss of aircraft performance, to avoid devetop- 
ment of an emergency situation, or to prepare the 
aircraft for landing following an emergency procedure. 


Abnormal Procedures section 4.05 is a reprint of the 
Abnormal Procedures Guide which ts carried in the 
cockpit. Section 4.10 is an amplification of those 
procedures. The amptification should be referred to 
when time permits after the procedural steps are 
compteted. 


When performing abnormal procedures, use deliberate 
actions to ensure that each step is done correctly in 
proper sequence and that each action has the desired 
effect. 


4.01.01 
GENERAL 


— 
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WAAAAAAA 


DO NOT SELECT ANOTHER POSITION. 

. CHECK STANDBY BUSSES POWERED, 

4. IF ESSENTIAL POWER CANNOT BE RESTORED, 
REFER TO ESSENTIAL BUS DISTRIBUTION 
PAGES IN FHB FOR INOPERATIVE EQUIPMENT 
CONSIDERATIONS, 


IOG LOW PRESS LIGHT ОМ ———— 0 


1. IF GENERATOR FIELO RELAY AUTOMATICALLY 
TRIPPED, DISCONNECT IDG IMMEDIATELY. 

2. IF FIELD RELAY DID NOT AUTOMATICALLY 
TRIP, CHECK IDG TEMPERATURE, VOLTAGE & 
FREQUENCY. IF ABNORMAL, DISCONNECT 


DIN 


`~ 


4.10.02 


М: 


FUEL JETTISON 


FUEL MAY BE JETTISONED WITH GEAR UP OR DOWN, & 
FLAPS UP - BETWEEN 180 š 300 KNOTS. 

OH 

FLAPS 10/22 - V4 +20 KNOTS MAX. 


`` A. 


WHEN JETTISONING IS COMPLETED: 
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ELECTRICAL 


HIGH OR RISING IDG 
OIL TEMPERATURE 


AG ESSENTIAL BUS FAILURE 4.10.01 
1. SELECT ESSENTIAL POWER TO MANUAL 
POSITION OF AN OPERATING GENERATOR. 1. 
2. AF FAILURE RECURS, 2. 


GENERATORIS) INOPERATIVE —— 4-10.01 


pus 


FUEL 


MINIMUM FUEL APPROACH 


USE THE FOLLOWING PROCEDURE FOR APPROACH 
WHEN THE FUEL QUANTITY IN ANY MAIN TANK 
15 KNOWN TO ВЕ 2000 LBS. (2L OR 2R 1000 185! 


FAQ APPROVED 8/11/78 


ха 


a 


4.10.91 


TRIP GENERATOR FIELD RELAY. 
IF OIL TEMPERATURE CONTINUES TO AISE OR 
REACHES LIMIT, DISCONNECT IDG. 


xs 


YN 


CHECK THAT ALL AC TIE BREAKERS ARE CLOSED. 
MONITOR KW LOADS AND REDUCE IF NECESSARY. 
CONSIDER STARTING APU. 

CHECK ESSENTIAL SELECTOR FOR AUTO 
TRANSFER POSITION 


ММ; 


UT 


М: 


1. ALL FUEL TANK PUMPS ОМ. OR LESS. Р, 
2. OPEN MASTER JETTISON VALVES. 1, ALL FUEL TANK PUMPS ON. 
3. OPEN ALL DUMP VALVES. 2. OPEN ALL CROSSFEED VALVES, 
SETTISON RATE FROM ALL TANKS IS 4500 LBS 3. ON MISSEO APPROACH, 
PER MINUTE. AVOID SUSTAINED NOSE HIGH ATTITUDES. 
f APPROXIMATELY 24,000 LAS FUEL REMAINS AT 4 AVOID STEEP TURNS WHILE EXPEDITING 
AUTOMATIC JETTISON TERMINATION. RETURN TO APPROACH POSITION / 


a. CLOSE ALL OUMP VALVES. 
b. CLOSE MASTER JETTISON VALVES. 


uU 


SINGLE PACK OPERATION 4.10.02 
1. CLOSE COOL AIR OVERBOARD VALVE 1. 
2. DESCEND ТО 25,000 FEET OR BELOW. 2. 


`` 


`. 


WINDDW ARCING/CRACKED 


1. PULL CIRCUIT BREAKER (28 12 THROUGH 22) 
FOR AFFECTED WINDOW, 


PNEUMATIC 
NACELLE/PYLON OVERHEAT 


3 


ANTI-ICE 


xs 


4.10.02 


THROTTLE, CLOSE. 

CHECK ENGINE HIGH PRESSURE VALVE CLOSED. 
HF OVERHEAT CONDITION ALLEVIATED, 
CONTINUE OPERATION WITH HIGH PRESSURE 
VALVE CLOSED. 

IF WARNING PERSISTS BEYOND 30 SECONDS: 
FUEL & JGNITION SWITCH, OFF 

FIRE CONTROL, PULL. 

FUEL PANEL, CHECK. 

ELECTRICAL POWER, CHECK. 
HYDRAULIC POWER, CHECK. 

А PNEUMATICS, CHECK, 


`x. A. 


ММ; 


aoc 


mm 


SOS 
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GEAR AND BRAKES 


қамдады дады дадддадададададдады 


4.10.03 


ALTERNATE BRAKES 


1. JF NORMAL BRAKES АНЕ INOPERATIVE OR 
BECOME INEFFECTIVE, SELECT ALTERNATE 
SYSTEM С. 

2. USE NORMAL BRAKING TECHNIQUE. 


GEAR LEVER LOCKED 4.10.03 


1. IF А GREATER EMERGENCY EXISTS, OVERAIDE 
LEVER LOCK AND RETRACT GEAR. 

2. CHECK TAUCK LEVEL СВ (2716) AND RESET IF 
TRIPPED. 


MECHANICAL GEAR EXTENSION ——2.10.04 


1. MAX IAS 250 KNOTS. 

4. PLACE GEAR LEVER DOWN. 

3. PULL NOSE GEAR MECHANICAL RELEASE & BY. 
PASS HANDLE; GEAR МАУ NOT LOCK DOWN 
UNTIL BELOW 220 KNOTS. 

MOSE WHEEL STEERING INOPERATIVE. 

4. PULL LEFT & RIGHT MAIN GEAR MECHANICAL 
RELEASE HANDLES. 

5. IF ANY GEAR GREEN LIGHT IS NOT ON, PLACE 
ALTERNATE HYDRAULIC LANDING GEAR 
EXTENSION SWITCH TO ALTERNATE, GEAR 
DOOR & IN-TRANSIT LIGHTS WILL REMAIN ОМ, 


FLIGHT CONTROLS 


3 MAKE LIGHT TEST. 

4, IF ENGINE 2 FAIL ARMED LIGHT (WITH T/O 
FLAPS) OR TRUCK LIGHT ON, ПО NOT RETRACT 
GEAR, 

5. IF ENGINE 2 FAIL ARMED AND TRUCK LIGHTS 
OUT, OVERRIDE LEVER LOCK AND RETAACT 
GEAR. 

NO FLAP APPROACH 10.04 


1. REOUCE WEIGHT AS MUCH AS PRACTICAL. 
2. COMPLETE LANDING PRELIMINARY CHECK LIST, 
3. SELECT RUDDER LIMITER TO 30, 
4. IF SLATS NOT FULLY EXTENDED, 
SET BUG TO Ур, + 50 KNOTS. 


5. IFSLATS FULLY EXTENDED, 
SET BUG TO V, + 33 KNOTS. 
6. BUG * 10 KNOTS MINIMUM. 
7. GEAR DOWN, 
B. PULL GND PROXIMITY CMPTR AC CB (1820). 
9, COMPLETE LANDING FINAL CHECK LIST. 
0. USE NORMAL APPROACH SLOT. 
REDUCE TOWARD BUG + 5 KNOTS ON FINAL. 
11. EXTEND SPOILERS MANUALLY ON TOUCHDOWN, 


PARTIAL LEADING EDGE SLATS —4.10.05 


1. IF ONE OR MORE LEADING EDGE SLATS NOT 
EXTENDED, LOCK SLATS IN POSITION, 

2, SET BUG TO Море + 20 KNOTS, 

3. EXTEND FLAPS TO 22 MAKIMUM. 

4. AFTER GEAR EXTENSION, PULL GND PROXIMITY 
CMPTR АС СВ (18201. 

5. USE NORMAL APPROACH SLOT. 
REDUCE TO BUG + 5 KNOTS ON FINAL. 

6. EXTEND SPOILERS MANUALLY ON TOUCHDOWN. 


PARTIAL TRAILING EDGE FLAPS- 4.10.05 


1. SELECT RUDDER LIMITER ТО 30. 
SET BUG TO V пер + 1 KNOT FDA EACH DEGREE 
FLAP NOT AVAILABLE. 

з. AFTER GEAR EXTENSION, PULL GND PROXIMITY 
CMPTR AC CB 11820) 

4. USE NORMAL APPROACH SLOT. 
REDUCE TO BUG +5 KNOTS ON FINAL. 

5, EXTEND SPOILERS MANUALLY ON TOUCHDOWN. 


4.10.06 


PITCH CONTROL JAM 


1. MAINTAIN PITCH ATTITUDE WITH MECHANICAL 
TRIM, 
2 IF AB B OR C & D STABILIZER PUSH LIGHTS DN: 
a, PRESS BOTH PUSH LIGHTS TO INOP NOTE AFT 
COUPLER OPEN & PULL PITCH DISCONNECT 
LIGHTS ON, 
b. PULL PITCH DISCONNECT HANDLE. 
3. IF NO PUSH LIGHTS ON, APPLY STEAOY FORCE 
AGAINST JAM, IF STILL NO LIGHTS: 


a. PULL PITCH DISCONNECT НАМОГЕ. 
b. PRESS STABILIZER C & D SWITCHES TO INOP 
& CHECK CAPTAIN'S CONTROLS. 
с. ЗЕ CONTROL NOT AVAILABLE TO CAPTAIN 
PRESS C & D TO ON AND A & B TO INOP, 
d USE FIRST OFFICER'S CONTROLS. 
4, MAX IAS 250 KNOTS. 


ROLL CONTROL JAM 


1. PULL ROLL DISCONNECT HANDLE. 

2. PRESS SPOILER PUSH LIGHTS TO OFF. 

3. IF ROLL CONTROL IS STILL MARGINAL, 
PRESS AILERON CROSSHATCH LIGHTS TO OFF. 


RUNAWAY TRIM 4.10.07 
HOLD MECHANICAL TRIM WHEEL & MAINTAIN 
ATTITUDE WITH YOKE, 

PRESS PITCH TRIM SWITCHES TO OFF. 

MAINTAIN PITCH TRIM WITH MECHANICAL TRIM 
WHEEL. 


EXCESSIVE PITCH UP 
DURING TAKEOFF 


DO NOT RAISE FLAPS. 
Н TURN OFF ALL SPOILERS EXCEPTL& R ТЕ 2. 
3. USE SPEED BRAKE LEVER FOR PITCH TRIM. 
à 
5 


4.10.06 


wm 


4.10.07 


TURN OFF DLC/AUTO SPLAS. 
MAINTAIN BUG + 10 A MAKE NORMAL LANDING. 


PP d RAEE EEE EEE EE EEE ТР IT 
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4.10.07 


ENGINE FLIGHT START 


MAXIMUM FLIGHT LEVEL 280. 

FUEL & IGNITION SWITCH OFF. 

THROTTLE CLOSED. 

FIRE CONTROL HANDLE IN. 

ENGINE TANK VALVE OPEN. 

FUEL TANK PUMPS ON. 

IF IAS UNDER 270 KNOTS & Ма UNDER 20%, 

a, CHECK ENGINE BLEED AIR PRESSURE TO 
ENGINE & CHECK THAT ENGINE ISOLATION 
VALVE SWITCH I5 OPEN. 

h. PUSH GROUND START SWITCH. 

IF JAS OVER 270 KNOTS OR N4 OVER 20%, PUSH 

FLIGHT START SWITCH 

FUEL € IGNITION SWITCH ON. 

WHEN ENGINE 15 AT IDLE, START SWITCH OFF. 

CHECK ELECTRICAL & HYDRAULIC SYSTEMS. 


Man OR LN a 


m 


тый ы 
“ew 


4.10.08 


IN-FLIGHT REVERSE THRUST 


1. IF REVERSE LIGHT ON ВОТ NO Y Aw, BUFFET, 
OR LOSS OF AIRSPEED; OPERATE NORMALLY. 
2. IF REVERSE LIGHT ON WITH YAW, BUFFET, 
OR LOSS OF AIRSPEED: 
a. SLOW TO 200 KNOTS, IF PRACTICAL. 
b. SHUTDOWN AFFECTED ENGINE. 
с. ТЕ ENGINE 2, 
USE NORMAL LANDING PROCEDURES. 
d. IF ENGINE 1 OR 3, 
Vist + 30 KNOTS BUT NOT LESS THAN 160 
KNOTS FOR THE APPROACH. 
MAXIMUM FLAPS 22. 
PULL GND PROXIMITY CMPTR AC CB 11820). 
EXTEND SPOILERS MANUALLY ON TOUCH. 
DOWN, 


HYDRAULIC SYSTEM FLUID LOSS —-+.10.10 


1. ENGINE-DRIVEN PUMP OFF. 

? АТМ, PTU E AC PUMPS OFF, AS APPLICABLE ТО 
THE SYSTEM. 

3. ЗЕ FLUID LOSS CONTINUES, ENGINE PUMP 
SUCTION SHUTOFF SWITCH OFF. 

4. VF FLUID LOSS CONTINUES OR FLUID LEVEL 
INDICATES EMPTY, ENGINE PUMP SUCTION 
SHUTOFF SWITCH ON. 

5, COMPLETE APPROPRIATE HYDRAULIC SYSTEM 
FAILURE PROCEDURE, 
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ENGINE 


TWO ENGINE INOPERATIVE —— a 10.08 
DRIFT OOWN/APPROACH 


DRIFT DOWN 

1. SET ‚605 EPR, ESTABLISH 245 145, & MAINTAIN 
DRIFT DOWN CHART EPA & JAS. 

2. JETTISON FUEL IF NECESSARY TO ATTAIN 


CHART GROSS WEIGHT/ALTITUDE COMBINATION. 


DETERMINE RANGE CAPABILITY. 
SELECT RUDDER LIMITER TO 30. 
OPEN ALL CROSSFEED VALVES; USE ONE PUMP 
IN EACH TANX AFTER FUEL JETTISON. 
6. IF NO. 2 ENGINE 15 SHUT DOWN: 
a. DEPLOY RAT. 
b. PLACE B ATM TO AUTO. 
c. PLACE C ATM TO ON. 
7. START АРІ) BELOW 25,000 FEET. 
a CLOSE ENGINE ISOLATION VALVE. 
b. OPEN APU BLEED AIR SHUTOFF. 
c, SELECT NORMAL MODE, 
d. PLACE B ATM TO ON, IF NECESSARY. 
B. WHEN ALTITUDE tS STABILIZED ACCELERATE 
TO 2-ENGINE INOPERATIVE MRC SPEED. 


APPROACH 
9. COMPLETE LANDING PRELIMINARY CHECK LIST. 
0. DEPRESSURIZE & TURN OFF REMAINING PACK. 
11. WITH APU GENERATOR OPERATING, 
AC HYDRAULIC PUMPS ON. 
32. SET BUG TO Мер + 20 KNOTS. 
13. FLAPS 0, BUG + 60 MINIMUM. 
14. FLAPS 4, BUG + 40 MINIMUM. 
15, FLAPS 10, BUG + 20 MINIMUM, 
16, IF GO-AROUND REOUIRED: 
a. APPLY GO-AROUND THRUST 
b. RETRACT FLAPS, 10 TO 4 - BUG + 20 KNOTS, 
4 TO 0 - BUG + 40 KNOTS. 
c. BEGIN CLIMB WHEN REACHING 200 KNOTS. 
17, INTERCEPTING APPROACH SLOT, EXTEND GEAR 
(LANDING COMMITTED). 
18. PULL GND PROXIMITY CMPTR AC CB (1820). 
19. COMPLETE LANDING FINAL CHECK LIST, 
20. USE NORMAL APPROACH SLOT, 
REDUCE TOWARD BUG + § KNOTS ON FINAL. 


map 


21, EXTEND SPOILERS MANUALLY ON TOUCHDOWN. 


HYDRAULIC 


HYDRAULIC RESERVOIR FLUID 
HiGH TEMP 


1. AFTER GEAR E FLAPS ARE UP, 
AFFECTED SYSTEM PUMPS OFF. 

2. WHEN HIGH TEMPERATURE LIGHT OUT, 
НЕЗТОНЕ SYSTEM PRESSURE. 


4.10.10 


WWW WWW 
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GUIDE 
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ь%% %% WWW, 


ММ, 


AN 


4.05.04 1011 FLIGHT HANDBDOK August 14, 1978 
GUIDE TRANS WORLD AIRLINES ABNORMAL PROCEDURES 


р ЧУУ 


РАСЕ 4 FAA APPROVED 9/11/78 


10 11 ABNORMAL PROCEDURES GUIDE 
SINGLE HYDRAULIC SYSTEM FAILURE 


SYSTEM A SYSTEM C 


1. AUTOPILOT B INOPERATIVE. t. NORMAL RLIDDER POWER IN CRUISE LOST; 

2, AUTOMATIC RUDDER BACKUP LOST. AUTOMATICALLY TRANSFERRED TO SYSTEM А 
3 NO, 2L SPOILER ІМОРЕНАТІУЕ, AT FULL PRESSURE. 

4, TAIL SKID INOPERATIVE. 2, USE MECHANICAL GEAR EXTENSION PROCEDURE; 
3. С ACCUMULATOR PRESSURE AVAILABLE FUR 


1. AUTOPILOT A INOPERATIVE, GEAR EXTENSION OR ALTERNATE BRAKES. 


4 
USE ALTERNATE BRAKES PROCEDURE, 5. МО. зё БЇ & R SPOILERS INOPERATIVE. 
3. PTU BACKUP FOR SYSTEM А ІМОРЕНАТІУЕ, б. EXTEND SPOILERS MANUALLY AT TOUCHDOWN. 
I Y 
М 


МО. 1, 4, 5L € A SPOILERS INOPERATIVE. 
SYSTEM D 
NO, 2R SPOILER INOPERATIVE. 


DUAL HYDRAULIC SYSTEM FAILURE 


1. MAX IAS 250 KNOTS. 

2. DO NDT USE SPEED BRAKES. 

3. TURN OFF DLC. 

4. EXTEND SPOILERS MANUALLY ON TOUCHOOWN. 


SYSTEMS A & B SYSTEMS BAC 
5, BOTH AUTOPILOTS INOPERATIVE. 5. AUTOPILOT A INOPERATIVE 
в. NORMAL BRAKE SOURCE INOPERATIVE. 6. NORMAL RUDOER POWER IN CRUISE LOST, 
USE ALTERNATE BRAKES PROCEDURE. AUTOMATICALLY TRANSFERRED TO SYSTEM А 
RUDDER MECHANICAL LIMITER INOPERATIVE. AT FULL PRESSURE, 
BOTH RUDDER BACKUPS LOST, T USE MECHANICAL GEAR EXTENSION PROCEDURE: 
. LEFT OUTBOARD AILERON INOPERATIVE, NOSE WHEEL STEERING INOPERATIVE. 
10. NO 2L, 1, 4, БІ & R SPOILERS INGPERATIVE. B. B ACCUMULATOR PRESSURE AVAILABLE FOR 
1t. TAIL SKID ІМОРЕНАТІМЕ, NORMAL BRAKES. 
12. HOLD SPOILER HANDLE IN POSITION ON TOUCH- 9. C ACCUMULATOR PRESSURE AVAILABLE FOR 
DOWN, GEAR EXTENSION OH ALTERNATE BRAKES, 
10, PTU BACKUP FOR SYSTEMS A 4 D INOPERATIVE, 
SYSTEMS AAC 11. МО. 1,3, 4. 5, БІ & A SPOILERS INOPERATIVE, 
5. AUTOPILOT B INOPERATIVE, SYSTEMS & & D 


6. NORMAL RUDDER POWER & AUTOMATIC 
RUDDER BACKUP IN CRUISE IS LOST, PUSH 
RUDDER LIMITER HYDRAULIC SWITCH TO OVRD. 
2. FLAPS & SLATS INOPERATIVE, 

USE NO FLAP APPROACH PROCEDURE. 


5. AUTOPILOT A INOPERATIVE. 

6. NORMAL BRAKE SOURCE INOPERATIVE; 
USE ALTERNATE BRAKES PROCEOURE. 

7. PTU BACKUP РОВ SYSTEM А INOPERATIVE, 


8. USE MECHANICAL GEAR EXTENSION PROCEDURE; 5. ент OUTBOARD ANERON INOPERATIVE. 
NOSE WHEEL STEERING INOPERATIVE, : . ZR, 1, 4, 61. & R SPDILERS INOPERATIVE, 


9. C ACCUMULATOR PRESSURE AVAILABLE FOR SYSTEM C & D 
GEAR EATENSION OR ALTERNATE BRAKES. 5. NORMAL RUDDER POWER IN CRUISE 15 LOST 
10. PTU BACKUP FOR SYSTEM D INOPERATIVE. AUTOMATICALLY TRANSFERRED TO SYSTEM A 
11. NO. R SPOILERS INOPERATIVE. 

O. 2L, JUR R, St & AT FULL PRESSURE. 


6. USE MECHANICAL GEAR EXTENSION PROCEDURE, 


SYSTEMS A & D NOSE WHEEL STEERING INOPERATIVE. 

5. AUTOPILOT B INOPERATIVE. 7 С ACCUMULATOR PRESSURE AVAILABLE FOR 
6. AUTOMATIC RUDDER BACKUP 15 LOST, GEAR EXTENSION OH ALTERNATE BRAKES. 
7. МО. 21 & R SPOILERS INOPERATIVE. в PTU BACKUP FOR SYSTEM D INOPERATIVE. 

8. TAIL SKID INOPERATIVE. NO. 2R, 3, 5L E R SPOILERS INOPERATIVE 


AAAAAAAAAAAAAAAAAAAAAAAAAAANS 


WITH ONLY SYSTEM D REMAINING 


PULL ROLL DISCONNECT HANDLE AND FLY FROM THE FIRST OFFICER'S SIDE. 


RN 
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January 26, 1977 
ABNORMAL PROCEDURES 


AC ESSENTIAL BUS FAILURE 


A failure of AC Essential bus is confirmed by AC 
Essential bus fail light, and A autopilot tripping off 
if engaged, The A flight director will also show a 
fail flag. 


Failure could be caused by AC essential selector 
switch being off, fault on bus, or autotransfer relay 
malfunction. 


1. 


IDG 


SELECT ESSENTIAL POWER TO MANUAL 
POSITION OF AN OPERATING GENERATOR. 


Altempt to restore Essential bus by using a 
manual position. If problem is relay malfunc- 
tion, this will restore power. 


IF FAILURE RECURS, DO NOT SELECT 
ANOTHER POSITION. 


If failure still exists, selecting another manual or 
automatic position will not correct problem if 
a bus fault exists. 


CHECK STANDBY BUSSES POWERED. 


Check Standby bus fail lights extinguished, If 
AC Essential bus is still failed, AC Standby bus 
will autotransfer to inverter power. The stand- 
by power on fight wiH indicate the autotransfer 
action, The battery charger witl be disconnect- 
ed, so Battery bus, inverter and AC Standby 
bus power will be time limited. Consideration 
might be given to placing standby power switch 
to off untd approach to keep battery charged. 


IF ESSENTIAL POWER CANNOT ВЕ 
RESTORED REFER TO ESSENTIAL BUS 
DISTRIBUTION PAGES IN FHB FOR INOPER- 
ATIVE EQUIPMENT CONSIDERATIONS. 


Refer to the appropriate page in chapter 9, to 
review inoperative items and how they will af- 
fect remaining flight operation. 


LOW PRESS LIGHT ON 


iF GENERATOR FIELD RELAY AUTOMATI- 
CALLY TRIPPED, DISCONNECT IDG 
IMMEDIATELY. 


The generator will trip on underspeed any time 
its oil pressure is low. 1f generator field relay 
and generator breaker open lights come on in 
addition to tow pressure light, oil pressure is 
actually low, and generator should be discon- 
nected. Disconnect 15 verified by checking 
PMG off. 
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4.10.01 
GUIDE AMPLIFICATION 


IF FIELD RELAY DID NOT AUTOMATI- 
CALLY TRIP, CHECK IDG TEMPERATURE, 
VOLTAGE AND FREQUENCY. IF 
ABNORMAL, DISCONNECT. 


If field relay open light not on, indication may 
be false. To verify, check oil out temperature 
and oil rise for normal indications. Check volt- 
age and frequency after opening generator 
breaker. Use autoparalle! method if generator 
breaker switch is to be returned to normal posi- 
tion; open field relay, close generator breaker, 
close field relay. If any indications are abnor- 
mal, disconnect. 


HIGH OR RISING IDG OIL TEMPERATURE 


1. 


TRIP GENERATOR FIELD RELAY. 


This step isolates the generator from its load 
and reduces the IDG loading to a minimum. 
This may allow the temperature to decrease to 
a normal level. 


IF OIL TEMPERATURE CONTINUES TO RISE 
OR REACHES LIMIT DISCONNECT IDG, 


If opening field relay does not prevent temper- 
ature increase, disconnect. If temperature 
reaches limit in either oil out or oil rise, discon- 
nect. Verify disconnect by checking PMG. 
Monitor AC Essential bus for backup power, 


GENERATOR(S) INOPERATIVE 


1. 


CHECK THAT ALL AC TIE BREAKERS ARE 
CLOSED, 


MONITOR KW LOADS AND REDUCE JF 
NECESSARY. 


With one generator inoperative: 


Below 10,000 feet, maintain total electrical 
load to less than 81 KW by turning off al! 
galley power and one tank pump in each 
tank. 


10,000 feet and above, maintain total 
electrical load to fess than 130 KW. 


With two generators inoperative, reduce tota) 
electrical load to less than 81 KW for alt opera- 
tions. 


Additional load reductions may be accomplished 
by deactivating the AC hydraulic pumps, 15 KW 
each, 


4.10.02 
GUIDE AMPLIFICATION 


GENERATOR(S) INOPERATIVE (Солға) 
3. CONSIDER STARTING APU. 


With two generators inoperative, the APU should 
be started when conditions permit. Observe the 
fallowing limits: 


Do not attempt a start above 25,000 feet. 
Maximum 54 KW above 14,000 feet. With 
APU and one generator operating, limit 
total electrical load to Bl KW 


Operate APU generator in paraltel with engine 
generator if conditions permit. 


4. CHECK ESSENTIAL SELECTOR FOR AUTO 
TRANSFER POSITION, 


If No. 1 generator is inoperative, carry essential 
AC selector in auto B3/G2 position. 


If No. 2 or З generator is inoperative, carry 
essential AC setector in auto B3/GI position. 


With APU and any generator operating, select 
auto B3 position. 


FUEL JETTISON 


FUEL MAY BE JETTISONED WITH GEAR UP OR 
DOWN, & | 

FLAPS UP - BETWEEN 180 & 300 KNOTS. 

OR 

FLAPS 10/22 - V4 + 20 KNOTS МАХ. 


1. ALL FUEL TANK PUMPS ON. 


Fuel cannot be jettisoned from a tank with in- 
operative fuel tank pumps. 


2. OPEN MASTER JETTISON VALVES. 


Check open is ittuminated in master switch and 
all three master fuel jettison valve in-transit 
lights illuminate and go out. 


-100: Also, check both gravity transfer valve 
in-transit tights illuminate and go out. 


3. OPEN ALL DUMP VALVES. 
Check dump is illuminated in each switch and 


all dump valve in-transit tights illuminate and go 
out. 
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ABNORMAL PROCEDURES 


JETTISON RATE FROM ALL TANKS IS 4500 
LBS PER MINUTE. 


Jettison rate is proportional to the number of 
operating fuel tank pumps. 


APPROXIMATELY 24,000 LBS FUEL 


REMAINS AT AUTOMATIC JETTISON 
TERMINATION. 


8,000 pounds of fuel will remain in each tank 
at automatic jettison termination. 


4. WHEN JETTISONING IS COMPLETED: 

a. CLOSE ALL DUMP VALVES, 
Check dump is extinguished in each switch 
and all dump valve in-transit lights illumi- 
nate and qo out. 

b. CLOSE MASTER JETTISON VALVES. 
Check open is extinguished in master jetti- 
son switch and all three rnaster jettison 


valve in-transit lights illuminate and go out. 


-100: Also, check both gravity transfer 
valve in-transit lights illuminate and go out 


MINIMUM FUEL APPROACH 

(Use Abnormal Procedures Guide) 

SINGLE PACK OPERATION 

l. CLOSE COOL AIR OVERBOARD VALVE. 
This will close the galley overboard valve and 
both avionics compartment overboard valves if 
open. 


2. DESCEND TO 25,000 FEET OR BELOW. 
NACELLE/PYLON OVERHEAT 


„А nacelle/pylon overheat is indicated by the illumi- 


nation of C/W nacelle overheat tight and both A and 
B loop test lights. 


A possible duct teak exists in area between engine 
and the engine isolation valve. 


1 THROTTLE, CLOSE, 
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NACELLE/PYLON OVERHEAT (Сома) 


2. 


CHECK ENGINE HIGH PRESSURE VALVE 
CLOSED. 


Check that the overheat signal has closed the 
high pressure valve. If not closed, manually 
close the valve. 


IF OVERHEAT CONDITION ALLEVIATED, 
CONTINUE OPERATION WITH HIGH 
PRESSURE VALVE CLOSED, 


IF WARNING PERSISTS AFTER 30 SECONDS. 


With caution and warning nacelle overheat tight 
still on, indicates a possible leak in the duct 
between the engine and high pressure valve. 


а FUEL & IGNETION SWITCH, OFF. 
b FIRE CONTROL, PULL. 


The engineer should check the follow- 
ing: 


For engine 1 or 3, fuel tank and 
emergency valves close. For 
engine 2, only primary and secon- 
dary valves close. 


Generator field relay and generator 
breaker open. 


Engine isolation valve has closed. 
c. FUEL PANEL, CHECK. 


For engine 1 or 3, close the respective 
tank valve. For engine 2, close its tank 
valve tf the APU is not to be used. 


Turn off the fuel tank pumps in any tank 
from which fuel is not being used. Monitor 
fuet distribution. 


d. ELECTRICAL POWER, CHECK, 


Check that all busses are powered, active 
generators are operating within KW 

limits, and the generator field and generator 
breaker for the inoperative generator is 
open. 


Check essential power has auto backup. 
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e HYDRAULIC POWER, CHECK. 


Check that related hydraulic quantity is 
normal and then restore the system. 


For engine 1 or 3, turn on PTU. For 

engine 2, place both ATMs to ON and, 
during the approach, turn on both AC 
pumps. 


t. PNEUMATICS, CHECK. 


It all three packs are operating, close num- 
ber 1 pack flow control valve and refer to 
Loss Of One Bleed Source procedure in 
19.0]. 


WINDOW ARCING/CRACKED 


(Use Abnormal Procedures Guide) 


ALTERNATE BRAKES 


1. 


IF NORMAL BRAKES ARE INOPERATIVE 
OR BECOME INEFFECTIVE, SELECT 
ALTERNATE SYSTEM С. 


USE NORMAL BRAKING TECHNIQUE 


Alternate brakes have anti-skid protection pro- 
Vided the anti-skid switch is on. 


GEAR LEVER LOCKED 


1. 


IF A GREATER EMERGENCY EXISTS, OVER- 
RIDE LEVER LOCK AND RETRACT GEAR. 


CHECK TRUCK LEVEL CB (2F16} AND 
RESET IF TRIPPED. 


This CB controls the circuits to both the truck 
light and the gear iever solenoid. 


MAKE LIGHT TEST. 


Press pilot's lights test switch and observe that 
engine 2 fail-armed and truck lights illuminate. 


IF ENGINE 2 FAIL-ARMED LIGHT (WITH 
T/O FLAPS) OR TRUCK LIGHT ON, DO NOT 
RETRACT GEAR. 


The engine 2 fail-armed light on after liftoff 
with flaps at 10 degrees indicates one, or both, 
main gear strut(s) are not extended. The truck 
light on after liftoff indicates one, or both, 
main gear truck(s) are not level. Do not retract 
the gear if either of these lights is on. 


4.10.04 
GUIDE AMPLIFICATION 


GEAR LEVER LOCKED (Cont'd) 


5. 


IF ENGINE 2 FAIL-ARMED AND TRUCK 
LIGHTS OUT, OVERRIDE LEVER LOCK AND 
RETRACT GEAR. 


If both lights are out with flaps at 10 degrees 
and the lights test proves the lights are opera- 
iive, press the downlock release and raise the 
gear. 


MECHANICAL GEAR EXTENSION 


1. 


2, 


MAXIMUM JAS 250 KNOTS. 
PLACE GEAR LEVER DOWN 


This arms the anti-sktd and relieves any up pres- 
sure. 


PULL NOSE GEAR MECHANICAL RELEASE 
& BYPASS HANDLE. GEAR MAY NOT LOCK 
DOWN UNTIL BELOW 220 KNOTS. NOSE 
WHEEL STEERING INOPERATIVE, 


This bypasses the gear setector valve assuring free 
Fall of alt the gear regardless of gear lever posi- 
tion. The nose gear uplock is also released and 
the nose aear free falls to the down and locked 
position, Air loads may prevent nose gear from 
locking down until speed decreases below 220 
knots. With the nose gear mechanical release 
handle pulled, nose wheel steering 15 not avatl- 
able, Use rudder, brakes, and differential thrust 
to maintain heading during roll out and taxi. 


PULL LEFT & RIGHT MAIN GEAR 
MECHANICAL RELEASE HANDLES, 


This wili unlock the left and right main gear up- 
locks and the respective gear free falls into the 
down and locked position. 


|f system C pressure is not available, the auto- 
ground spoilers are inoperative and truck unlevel 
lights may be on. 


lf system C operation is normal, the reservoir 
high temperature light may come on. There 
may be decrease in quantity. These abnormal 
indications may occur since the fluid will bypass 
because the nose and bypass handle 15 putled. 


IF ANY GEAR GREEN LIGHT 15 NOT ON, 
PLACE ALTERNATE HYDRAULIC LANDING 


GEAR EXTENSION SWITCH TO ALTERNATE. 


GEAR DOOR & IN-TRANSIT LIGHTS WILL 
REMAIN ON. 
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This connects system C brake accumulator pres- 
sure, through separate lines, to gear down sys- 
tem. The main gear doors will remain open. 


If gear down and locked condition cannot be 
verified from cockpit, or additional proof of 

qear down and locked status is deemed neces- 
sary, check landing gear downlock indicators. 


The main gear indicators can be seen from cabin 
windows. The indicators (about 1% inches in 
diameter) protrude above the wing surface Y: 
inch when the respective gear is down and 
locked. Use flashtight as necessary for illumi- 
nation, 


The nose gear indicators can be seen through ar 
optical viewer in aft bulkhead of the forward 
avionics center. Indicators consist of two orange 
rods (about 1 inch long and Y inch diameter) 
which align within опе rod diameter when the 
gear is down and lacked. Turn on wheel well 
lights as necessary for illumination. 


The nose wheel landing or taxi lights may also 
be used to illuminate the indicators. These 
lights will not come on unless nose gear is down 
and tocked. 


NO FLAP APPROACH 


1. 


REDUCE WEIGHT AS MUCH AS PRACTICAL. 


Use fuel jettisoning procedure and/or burn off 
fuel to reduce weight to the minimum practical 
level. 


COMPLETE LANDING PRELIMINARY CHECK 
LIST. 


SELECT RUDDER LIMITER TO 30. 


Press rudder timiter switch to MNL. Verify 

+ 30 iliuminated. If not, select + 30 with 

+ 8/+ 30 switch. This will provide full rudder 
displacement which would not be available until 
below 164 knots. 


IF SLATS NOT FULLY EXTENDED, 
SET BUG TO Мер + 50 KNOTS. 


With no slats, application of ground spoilers/ 
reverse thrust produces a mild pitch up. Use 
full reverse thrust after braking initiated. 


—— 


August 14, 1978 
ABNORMAL PROCEDURES 


NO FLAP APPROACH (Cont'd) 


5. 


10, 


(Е SLATS FULLY EXTENDED, ` 
SET BUG TO Мыр + 33 KNOTS. 


With full slats, application of ground spoilers/ 
reverse thrust produces a moderate pitch up. 
Apply forward pressure on the control cotumn 
and moderate braking before reverse thrust is 
selected, 


BUG + 10 KNOTS MINIMUM, 
GEAR DOWN, 


PULL GND PROXIMITY CMPTR AC CB 
(1820). 


This prevents ground proximity warning when 
flaps are not at 33 degrees when below 500 
feet AGL. 

COMPLETE LANDING FINAL CHECK LIST. 


USE NORMAL APPROACH SLOT, REDUCE 
TOWARD BUG + 5 KNOTS ON FINAL. 


DLC nat available with no flaps. 


EXTEND SPOILERS MANUALLY ON TOUCH- 
DOWN. 


Autoground spoilers are inoperative with less 
than full flaps. 


PARTIAL LEADING EDGE SLATS 


1. 


ІЕ ОМЕ OR MORE LEADING EDGE SLATS 


NOT EXTENDED, LOCK SLATS IN POSITION. 


Lock the slats, using slat lock switch on slat 
monitor panei, 


SET BUG TO Ур + 20 KNOTS. 


This speed additive is adequate for any leading 
edge slat asymmetry. 


EXTEND FLAPS TO 22 MAXIMUM. 


AFTER GEAR EXTENSION, PULL GNO 
PROXIMITY CMPTR AC СВ (1820). 


This prevents ground proximity warning when 
flaps are not at 33 degrees when below 500 feet 
AGL. 


101 trans wontp AIRLINES 


5. 


4.10.05 
GUIDE AMPLIFICATION 


USE NORMAL APPROACH SLOT, 
REDUCE TO BUG + 5 KNOTS ON FINAL, 


DLC not available with 22 flaps. 


EXTEND SPOILERS MANUALLY ON TOUCH- 
DOWN. 


Autoground spoilers are inoperative with less 
than full flaps. 


PARTIAL TRAILING EDGE FLAPS 


Give consideration to the need for weight reduction. 


1. 


SELECT RUDDER LIMITER ТО 30. 


Press rudder limiter switch to MNL. Verify 

+ 30 illuminated. If not, select + 30 with 

+ 8/* 30 switch, This will provide full rudder 
displacement which would not be available until 
below 164 knots. 


SET BUG TO Viet + 1 KNOT FOR EACH 
DEGREE FLAP NOT AVAILABLE. 


subtract the number of flap degrees obtained 
from 33. Use the result as the Y af additive for 
bug setting, 


AFTER GEAR EXTENSION, PULL GND 
PROXIMITY CMPTR AC CB (1820). 


This prevents ground proximity warning when 
flaps are not at 33 degrees when below 500 feet 
AGL. 


USE NORMAL APPROACH SLOT, 
REDUCE TO BUG + 5 KNOTS ON FINAL. 


DLC not available. 


EXTEND SPOILERS MANUALLY ON TOUCH. 
DOWN. 


Autaground spoilers are inoperative with less 
than full flaps. 


With full slats, application of ground spoilers/ 
reverse thrust produces a moderate pitch up. 
Apply forward pressure on the contro! column 
and moderate braking before reverse thrust is 
selected. 
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PITCH CONTROL JAM 


Attempi to maintain control by applying control col- 
umn force, This effort may break the jam or pro- 
vide push fights to indicate which side is jammed. 


1. 


MAINTAIN PITCH ATTITUDE WITH 
MECHANICAL TRIM. 


The airpiane can be flown with mechanical trim, 
Retain flap setting and speed existing at time af 
jam. 


[IFA & B OR C & D STABILIZER PUSH 
LIGHTS ON. 


Two push lights illuminated on the same side in- 
dicate the malfunctioning cantro! path. 


A & B push lights indicate captain's control 
path jammed. C & D push lights indicate first 
officer's cantrof path jammed. 


а PRESS BOTH PUSH LIGHTS TO INOF, 
NOTE AFT COUPLER OPEN & PULL 
PITCH DISCONNECT LIGHTS ON. 


Pressing two push lights on the same side 
opens the aft coupler and, with a jam, also 
turns on the pull pitch disconnect tight. 


The respective stabilizer servos are deacti- 
vated, 


b PULL PITCH DISCONNECT HANDLE, 


Full cantrol will now be available to the 
pilot whose stabilizer servos have not been 
turned off. Feel forces will be reduced 
one-half normal, 


IF NO PUSH LIGHTS ON, APPLY STEADY 
FORCE AGAINST THE JAM. IF STILL NO 
LIGHTS: 


If stabilizer push lights do not appear, attempt 
to illuminate the tights by applying a steady 
force against the jam. A force of 90 pounds or 
greater will be required to turn on the push 
lights. Hi this still does nat turn on the push 
lights: 


а PULL PITCH DISCONNECT HANDLE. 


Light on in handte indicates controls have 
disconnected. If it is evident which side is 
jammed by checking the controls, turn off 
both stabilizer servos on the side that is 
jammed. 


ANS WORLD AIRLINES ABNORMAL PROCEDURES 


lf it is not evident which side is jammed, 
continue with the following steps. 


b PRESS STABILIZER C & D SWITCHES 
TO INOP AND CHECK CAPTAIN'S 
CONTROLS. 


If aircraft respands to captain's control, 
procedure is completed. 


c. IF CONTROL NOT AVAILABLE TO 
CAPTAIN, PRESS C & D TO ON AND 
A & B TO INOP. 


With captain's cantrots still jammed, turn 
on the first officer's stabilizer servos and 
shut off the captain's. 

d. USE FIRST OFFICER'S CONTROLS. 


4. MAX IAS 250 KNOTS. 


> Reduced airspeed will assure adequate stabilizer 


authority. 
ROLL CONTROL JAM 


With control forces applied against a roll jam, the 
monitor system will indicate which side 15 jammed 
by annunciation on the PFCS panel. 


Pull roll disconnect, spoiter push, and aileran cross- 
hatch lights will uminate an the side of the jam. 


1. PULL ROLL DISCONNECT HANDLE. 


Pilat on side not jammed tnust be prepared to 
control aircraft. Light illuminating in handle 
indicates controls have disconnected. 


2. PRESS SPOILER PUSH LIGHTS TO OFF. 


If roll control is still marginal and more than 40 
degrees of control wheel deflection is required to 
maintain wings level, continue with the fallawing 
step. 


3. IF ROLL CONTROL IS STILL MARGINAL, 
PRESS AILERON CROSSHATCH LIGHTS TO 
OFF. 


The ailerons on one side of the aircraft are now 
deactivated. 
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RUNAWAY TRIM 


Recognition of runaway trim will be unwanted me- 
chanical trim wheel motion. 


l, 


HOLD MECHANICAL TRIM WHEEL & 
MAINTAIN ATTITUDE WITH YOKE. 


PRESS PITCH TRIM SWITCHES TO OFF. 


With both pitch trim switches off, electric and 
autopilot pitch trim is deactivated. Selectively 
turning on ane switch at a time may determine 
which system is faulty. 


MAINTAIN PITCH TRIM WITH MECHANICAL 


TRIM WHEEL. 


If the faulty system cannot be determined use 
mechanical trim. Autopilots will be inoperative, 


EXCESSIVE PITCH UP DURING TAKEOFF 


1. 


DO МОТ RAISE FLAPS. 


Flaps should remain at 10 degrees to maintain 
operation of the No. 1 spoilers. 
* 


TURN OFF ALL SPOILERS EXCEPT L & R 
] & 2. 


This selects the proper spoilers for pitch control, 


USE SPEED BRAKE LEVER FOR PITCH 
TRIM. 


Move speed brake lever aft smoothly to attain 
the desired pitch attitude. 


TURN OFF DLC/AUTO SPLRS. 


This will avoid any unwanted аоїоѕронег opera- 
tian. 


MAINTAIN BUG * 10 & MAKE NORMAL 
LANDING. 


As flaps are extended for landing, maintain trim 
with speed brake lever. 


ENGINE FLIGHT START 


1. 


MAXIMUM FLIGHT LEVEL 280. 


An engine start cannot be assured above flight 
level 280, 
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FUEL & IGNITION SWITCH OFF. 


Deactivates all ignition circuits to engine and 
closes high pressure fuel shutoff valve. 


THROTTLE CLOSED. 


Keep throttle closed to limit engine RPM to 
idle after light off. 


FIRE CONTROL IN. 


When the fire control is pushed in, check 

the fuel panel emergency shutoff valve and 
engine tank valve in-transit light for indications 
of valve movement. 


ENGINE TANK VALVE OPEN, 


Engine tank valve switch 15 in and flowbar 
illuminated, 


FUEL TANK PUMPS ON. 
Flowbars iliuminated 


Tank pump switches in. 
and pumps energized. 


IF IAS UNDER 270 KNOTS & Ма UNDER 
20%. 


If the engine windmilling RPM is below normal 
ground starting light off RPM, the starter will 
crank the engine to normal ground light off 
RPM. 


a. CHECK ENGINE BLEED AIR PRESSURE 
TO ENGINE & CHECK THAT ENGINE 
ISOLATION VALVE SWITCH 15 OPEN. 


Cycle switch to release holding coil 
b PUSH GROUND START SWITCH. 


IF JAS OVER 270 KNOTS OR Ма OVER 20%, 
PUSH FLIGHT START SWITCH. 


At airspeeds above 270 JAS or Ма over 20%, 
the engine windmill speed should be sufficient 
to initiate a light off, 


FUEL & IGNITION SWITCH ON. 


Н the engine is slow to accelerate after light-off, 
move the switch to ENRICH position. 


If engine does not continue to accelerate as starter 
cutout is approached (45% Ма), release starter by 
pressing ground start release switch push light. 
This may allow engine to accelerate to flight 
idle, Enrich mode will also aid acceleration. 
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GUIDE AMPLIFICATION ANS WORLD AIRLINES ABNORMAL PROCEDURES 
ENGINE FLIGHT START (Cont'd) DRIFT DOWN 
10. WHEN ENGINE IS AT IDLE, START SWITCH 1. SET .605 EPR, ESTABLISH 245 IAS, AND 
OFF. MAINTAIN DRIFT DOWN CHART EPR AND 
IAS. 
il. CHECK ELECTRICAL & HYDRAULIC 
SYSTEMS. Decelerate at altitude to drift down speed and 
use 2-Engine inoperative (Max Continuous) 
Check that al! busses are powered, active genera- thrust throughout the descent. 
tors are operating within KW limits, and 
generator breaker for any inoperative generator Adjust Drift Down EPR and IAS as altitude 15 
tripped. Check that the related hydraulic last during drift down, 


quantity is normal and then restore the system. 
2. JETTISON FUEL IF NECESSARY TO AT- 
IN-FLIGHT REVERSE THRUST TAIN CHART GROSS WEIGHT/ALTITUDE 
COMBINATION, 
1 IF REVERSE LIGHT ON BUT NO YAW, 


BUFFET, OR LOSS OF AIRSPEED; If aircraft weight exceeds Drift Down gross 

OPERATE NORMALLY. weight/altitude combination, fuel must be im- 
mediately jettisoned until a chart gross weight/ 

If reverse tight is on but no yaw, buffet or loss altitude combination has been achieved. To 

of airspeed has occurred, engine is producing maximize range, this should be accomplished at 

forward thrust. Continue with normal flight. the highest possible altitude. After jettison com- 
pleted, read distance and time to level off alti- 

2. IF REVERSE LIGHT ON WITH YAW, tude. 


BUFFET, OR LOSS OF AIRSPEED: 
3. DETERMINE RANGE CAPABILITY. 
With the light on and yaw, buffet, or loss of air 


speed, the engine is producing reverse thrust, After achieving a chart gross weight/altitude 
Complete the following: combination, refer to Tota! Range Capability 
chart to determine nautical! mile capability with 
а SLOW TO 200 KNOTS, IF PRACTICAL. fuel remaining. If fuel is in excess of diversion 
requirements, consideration should be given to 
b. SHUTDOWN AFFECTED ENGINE. additional fuel jettisoning to improve single 


engine altitude capability. 
c IF ENGINE 2, USE NORMAL LANDING 


PROCEDURES. Nautical air mile range includes credit for drift 
down from cruise altitude. Do not add Drift 
IF ENGINE 1 OR 3: Down distance to this value, Fuel remaining 
includes an allowance for an additional 15 min- 
Vref + 30 KNOTS BUT NOT LESS utes (3000 lbs) holding over destination. 
THAN 160 KNOTS FOR THE AP- 
PROACH. MAXIMUM FLAPS 22. 4, SELECT RUDDER LIMITER TO 30. 
PULL GND PROXIMITY CMPTR 
AC CB (1820). EXTEND SPOILERS Press mechanical limiter switch to MNL. Select 
MANUALLY ON TOUCHDOWN. + 30 with + 8/+ 30 switch. This allows full 
rudder displacement which would not be avail- 
This prevents ground proximity warn- able until flaps are selected. 
ing when flaps are not at 33 degrees 
when below 500 feet AGL. Auto- 5. OPEN ALL CROSSFEED VALVES; USE ONE 
ground spoilers are inoperative with PUMP IN EACH TANK AFTER FUEL 
less than full flaps. JETTISON. 
Two ENGINES INOPERATIVE DRIFT DOWN/ This ensures a fuel supply to the operating 
APPROACH 4 engine ігот any tank 


This procedure is based on the assumption that ap- 
propriate engine failure/fire procedures have been 
completed. 2-Engine Inoperative (Max Continuous) 
Drift Down chart located in 21.25, 


August 14, 1978 
ABNORMAL PROCEDURES 


‘DRIFT DOWN (Cont'd) 


6. 


7. 


8. 


IF NO. 2 ENGINE IS SHUT DOWN: 
a DEPLOY RAT. 


RAT provides a source of system B pres- 
sure. This provides full pressure at air- 
speeds above 160 knots. 


b. PLACE B ATM TO AUTO. 
C. PLACE C ATM TO ON. 
ATM becomes the primary source of sys- 
tem C pressure. This allows the ATM to 
run continuously. 
START APU BELOW 25,000 FEET. 
a. CLOSE ENGINE ISOLATION VALVE. 
b OPEN APU BLEED AIR SHUTOFF. 
c SELECT NORMAL MODE. 
d. PLACE B ATM TO ON, IF NECESSARY. 
WHEN ALTITUDE IS STABILIZED ACCELER- 
ATE TO 2-ENGINE INOPERATIVE MRC 
SPEED. 
When altitude is stabilized (about 4,000 feet), 
use 2-Engine Inoperative Max Range Cruise 
thrust setting chart, maintain chart speed, and 


accept a gradua! increase in altitude as weight 
decreases. 


APPROACH 


9. 


10. 


COMPLETE LANDING PRELIMINARY CHECK 
LIST. 


DEPRESSURIZE AND TURN OFF REMAIN- 
ING PACK. 


Select cabin altitude to initial approach altitude 
to depressurize the cabin. When differential 
pressure 15 zero, turn off the remaining pack to 
conserve bieed air for ATMs and wing anti-ice. 


WITH APU GENERATOR OPERATING, 
AC HYDRAULIC PUMPS ON. 


After APU generator has autoparalleled, turn an 
AC hydraulic pumps. This provides a backup 
for the RAT, if in use, and ATMs. 
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12. 
13. 
14. 


15. 


16. 


17. 


18. 


20. 


21. 


4.10.09 
GUIDE AMPLIFICATION 


SET BUG TO V + 20 KNOTS. 
FLAPS 0, BUG + 60 MINIMUM. 
FLAPS 4, BUG * 40 MINIMUM, 
FLAPS 10, BUG * 20 MINIMUM. 


With hydraulic system A or C inoperative, flap 
and slat extension time may be increased. 


IF GO-AROUND REQUIRED: 

a. APPLY GO-AROUND THRUST. 
Use GA mode on the EPR computer; if 
inoperative, use Go-Around Thrust Setting 
chart. 

b. RETRACT FLAPS: 
10 to 4 - BUG + 20 KNOTS. 
4 to Q - BUG + 40 KNOTS. 


c. BEGIN CLIMB WHEN REACHING 200 
KNOTS, 


Sacrifice altitude if practicable to accelerate, 


INTERCEPTING APPROACH SLOT, EXTEND 
GEAR (LANDING COMMITTED). 


The aircraft is committed to land as soon as the 
gear is extended. 


PULL GND PROXIMITY CMPTR AC CB (1B20) 
This prevents ground proximity warning when 
flaps are not at 33 degrees when below 500 

feet AGL. 

COMPLETE LANDING FINAL CHECK LIST, 


USE NORMAL APPROACH SLOT, REDUCE 
TOWARD BUG + 5 KNOTS ON FINAL. 


EXTEND SPOILERS MANUALLY ON TOUCH- 
DOWN, 


On touchdown, autoground spoilers are inoper- 
ative with less than full flaps. 


1 
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GUIDE AMPLIFICATION 


HYDRAULIC SYSTEM FLUID LOSS 


1 


5. 


ENGINE DRIVEN PUMP OFF. 


Place engine driven pump shutoff switch off 
and check that flowbar goes out. 


ATM, PTU, & AC PUMPS OFF, AS 
APPLICABLE TO THE SYSTEM. 


For system B ar C, place air turbine motor 
switch off and check that the ATM RPM indi- 
cator is at bottom ot scale, Place AC pump 
switch off and check that the on light is out. 


For system A or D, turn off the power transfer 
unit and check that flowbar goes out. 


if system has been depressurized to stop a fluid 
leak, до not attempt to restore it solely to lo- 
cate the teak, The decision to restore a system 
should be based on the need for some of the 
components operated by that system. 


IF FLUID LOSS CONTINUES, ENGINE PUMP 
SUCTION SHUTOFF SWITCH OFF. 


Place engine pump suction shutoff switch off 
and check that Howbar goes out. 


ІР FLUID LOSS CONTINUES OR FLUID 
LEVEL INDICATES EMPTY, ENGINE PUMP 
SUCTION SHUTOFF SWITCH ON, 


Place engine pump suction shutoff switch on, 
and check flowbar un. 


COMPLETE APPROPRIATE HYDRAULIC 
SYSTEM FAILURE PROCEDURE. 


HYDRAULIC RESERVOIR FLUID HIGH TEMP 


l. 


AFTER GEAR & FLAPS ARE UP, 
AFFECTED SYSTEM PUMPS OFF. 


Turn off all pumps associated with high temper- 
ature licht. 


Far system A or D check engine pump and 
PTU is off, for system B or C check engine 
and AC pumps and ATM is off. 


WHEN HIGH TEMPERATURE LIGHT OUT, 
RESTORE SYSTEM PRESSURE. 


Restore pressure using system pump that was 
not operating at the time overheat developed. 


+ 


1 
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SINGLE HYDRAULIC SYSTEM FAILURE 


(Use Abnormal Procedures Guide}. 


DUAL HYDRAULIC SYSTEM FAILURE 


1. 


MAX 1А5 250 KNOTS. 


Reduced airspeed will assure adequate stabilizer 
authority. 


DO NOT USE SPEED BRAKES. 


This will avoid the possibility of asymmetric 
spotler deployment and resulting pitch transients. 


TURN OFF DLC. 


Turning off both DLC switches will deactivate 
both DLC and autoground spoilers for landing. 
This will avoid the possibility of asymmetric 
DLC spoiler deployment and resulting pitch 
transients. 


EXTEND SPOILERS MANUALLY ON TOUCH- 
DOWN. 


Spoilers will have to be operated manually since 
DEC and autoground spoilers have been shut off 


With a loss of systems A and B, there is no hy- 
draulic assist available to keep the spoiler handle 
in the extended position. It will be necessary 
to hold the handle in position or command the 
engineer to do so. 


WITH ONLY SYSTEM D REMAINING 


(Use Abnormal Procedures Guide). 


August 14, 19/8 
ABNORMAL PROCEDURES 


UNRELIABLE AIRSPEED 


Check for blocked pitot/static inputs or loss of 
radome. 


Crosscheck ail airspeed indicators and other air data 
instruments to determine which indicators or sys 
tems are in error. 


if all airspeed indicators are unreliable, use the pro- 
cedures listed below. 


En route and descent. 


Use normal cruise thrust en route. Use L RC or 
MRC/HOLD if necessary to reduce airflow noise and 
buffet to a tolerable level. 


Avaid targe or abrupt changes in attitude or thrust. 


When inttiating descent, use moderate sink rates and 
low thrust settings. 


Approach 


Pian to use al! the aids available during the approach 
to establish the degree of indicated alrspeed error as 
speed is reduced. Calculated ground speed from 
approach radar or, as a last resort, a pace aircraft in 
VFH conditions can be employed. 


Lise norma! pitch attitude and approach configura- 
tron. Any time airspeed is unreliable, pitch attitude 
shou!d be used as primary reference, 


Crosscheck radio altimeter with other altimeters and 
rate of descent, Radio altimeter will be unreliable 
over irregular terrain. 


Autopilot/flight director may be used in the АЛ or 
APR mode if localizer and glide slope are available. 


Monito! speed command during approach after the 
ALPHA flag appears. 


Use normal approach slot and the foltowing chart to 
establish attitude and thrust. 


Final Approach Flaps 33. 
Based on 3? glide slope. Adjust thrust to maintain 


body attitude. Use the glide slope if available. If 
not, use rate of descent. 


Attitude 
Degrees 
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BLOCKED PITOT/STATIC 


Blocking or icing of the pitot probes will cause the 
alrspeed/mach indicators and the barometric alti- 
meters to be unreliable. 


The airspeed and mach may drop to zero or change 
as the altitude changes. A blocked pitot probe could 
cause the airspeed to increase as the aircraft climbs 
and decrease as the aircraft descends. 


Blocked static ports could cause the airspeed to de- 
crease as the aircraft climbs and increase as the air- 
craft descends, 


The altimeter will remain at its last indicated altitude 
f it loses static ан reference. 


When airspeed, mach, or altimeter appears abnormal, 
proceed as foliows. 


Estabtish a normal attitude and thrust for the 
existing regime of flight. 


Crosscheck captain's, first officer's, and standby 
instruments to determine which is in error, 


Check that pitot heat switches are on and pitot 
heat circuit breakers are іп, 


Check IVSI, TAT, SAT, EPR computer, and 
altitude select. 


Crosscheck speed indications against perfor- 
mance charts to determine which system 15 in 
error. 


LOSS OF RADOME 


Extensive radome damage or a missing radome will 
resuit in a small decrease in airplane performance, ac- 
companied by an increased level of airflow noise and 
low frequency buffeting. The pitot-static probes, 
temperature probes, and stall warning/angle of attack 
probes will produce erroneous effects on both air 
data sensors because of the resulting turbulent air- 
flow around the nose. The following associated in- 
struments and systems may be partially or totally in- 
operative: 


Airspeed/Mach Indications 


At higher speeds, the pitot-static probes will be 
in the turbulent wake, resulting in erratic and 
unreliable airspeed indications. At lower speeds, 
these errors wiH not be as pronounced and air- 
speed may be usable on approach, 


4.10.12 
GUIDE AMPLIFICATION 


UNRELIABLE AIRSPEED (Cont'd) 
Altitude and Rate Of Climb 


All altimeters with static inputs will be unreli- 
able at higher airspeeds. Vertical speed indi- 
cators will be inaccurate at higher speeds. Both 
may become more usable at lower speeds, 
Radio altimeter wil! not be affected. 


Autopilot/Flight Director 


The autopitot or flight director may be used 
with any of the soll modes but no pitch mode 
may be used. The A/L or APR mode shauld 
provide normal operation when the glide slope 
15 captured, 


Flap Load Reltef System 


LRS must be considered unreliable and should 
be overridden. 


Mach Feel and Trim 


Both of these systems will be inoperative. Pitch 
contrat will be over-sensitive at higher speeds. 


Rudder 


Rudder mechanical and hydraulic limiting may 
not function properly. Avoid large rudder in- 
puts at high speed. Override mechanical limiter 
as required, 


Speed Command/Autothrust 


The slow-fast indicators and autothrust will be 
unreliable at high speed, Sfow fast indicators 
may be usable on approach after ALPHA flag 
appears, 


Stall Warning 


If nuisance stick shaker occurs, the stall warning 
systems may be turned off, Reset systems prior 
to final approach. At low speeds, stall warning 
may be normal, 


CARE FOR VICTIM OF ELECTRICAL SHOCK 


If the victim has suffered electrical shock, direct one 
of the crew to call a physician, if practicable, and 
take the following steps immediately: 


Remove source of electrical! current by opening 
all field relays or turring ground power off. 


If victim 15 unconscious and breathing has stop- 
ped or is intermittent, appty artificial respira- 
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tion without delay. Mouth-to-mouth resuscita- 
tion recommended. 


Use blankets or coats to keep victim warm. 


Continue artificial respiration until natural 
breathing is restored unless advised otherwise 
by a physician. 


WARNING 


DO NOT STOP ARTIFICIAL RES- 
PIRATION IF VICTIM'S BODY 
BECOMES STIFF OR RIGID, THIS 
CAN BE EXPECTED !N CASES OF 
ELECTRICAL SHOCK, 


Do not attempt to move victim until natura! 
breathing has been restored, unless his position 
jeopardizes the safety of the aircraft. 


After natural breathing is restored, administer 
oxygen and monitor victim's breathing closely. 
|f breathing stops, resume artificial respiration. 


EN ROUTE LOSS OF CREW OXYGEN SUPPLY 


When the fixed oxygen supply becomes depteted dur- 
ing flight, the crew becomes vulnerable to both 
smoke and loss of cabin pressurization, due to loss of 
primary protective oxygen. 


The following steps should be accomplished to pro- 
vide the greatest margin of safety available under the 
circumstances: 


Place the cockpit portable oxygen bottle and 
mask in a position readily available to the 
captain. 


Procure two portable oxygen bottles and masks 
from the cabin and place them in positions 
readily available to the first officer and engineer, 


Plan to land at the nearest suitable airport, in 
point of time. 


Analyze the possibility of descending to a lower 
altitude, considering available fuel versus time 
to destination selected. Descent should be a 
secondary consideration to maintaining adequate 
fuel reserve, particularty when traversing wide- 
spread areas of poor terminal weather. 


Review the Smoke Removal and Rapid Descent 
procedure in chapter 3. If subsequent loss of 
cabin pressure or an accumutation of smoke in 
the cockpit makes if necessary to use oxygen. 
interphone conimenication will not be available. 
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ARTIFICIAL RESPIRATION AND EXTERNAL HEART COMPRESSION 


Ä \ 
OPEN Air PASSAGE N 


1. Clear mouth of foreign matter. 
2. Lift up on back of neck and extend the haad, 


RESTORE BreatHING 


Pinch the nostrils shut. 

Pisce your mouth firmly over victim's mouth, 
Blow hard enough to mpaka victim's chest risa. 
Remove your mouth to permit exhalation. 
Repeat every 5 seconds. 


BRN > 


Ф If victim is a CHILD: 


1. Cover both nose and mouth with your mouth. 
2, Blow shallow breaths. 
Нерені every 3 seconds, 


Ф if there is NO AIR EXCHANGE: 


ADULT CHILD INFANT 


Turn victim on his side... Hold child with haad down ... Hold infant by heels... 


.... and slap him sharply several times between the shoulder blades in order to dislodge any foreign matter from the throat. 


RESTORE C IRCULATION 


The HEART has STOPPED if pupils are dilated or na pulse is noted. 


1. Pace heel of hand over lower half of breast bona. 
2. Press down 1 1/2 to 2" and release. 
Repeat every second. 
If victim requires both mouth-to-mouth respiration 
and external heart compression: 


ONE RESCUER: Alternate between inflating the lungs twice and compressing the heart 15 times. 
TWO RESCUERS: (Inflate lung on the relsase of every Sth external heart compression. 


Many persons heve been revivad only after hours of artificial respiration. 


October 3, 1977 
AIR CONDITIONING 


ADDITIONAL PROCEDURES 


PACK AREA OVERHEAT LIGHT ON - - - - - 
PACK FLOW CONTROL OVERHEAT 
LIGHT ON 
HOT AIR DUCT OVERHEAT LIGHT ON 
HOT AIR ISOLATION OVHT LIGHTS ON 
FLOOR HEAT FAIL LIGHT ON 
PRESSURIZATION FAULT LIGHT ON 
AVIONIC AIR LO FLO/OVBD LIGHT 


CARGO COMPARTMENT HOT LIGHT ON 

EXCESSIVE PACK FLOW LOCKOUT 

AIRPLANE ALTITUDE VS CABIN 
ALTITUDE 
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CONTROLS AND INDICATORS 


PACK TEMPERATURE CONTROLS 
ZONE TEMPERATURE CONTROLS 
(SHEET 1)----------............ 
(SHEET 2) 
CABIN PRESSURE CONTROLS 
(SHEET 1)------.-------.---.... 
(SHEET 2) 
CABIN PRESSURE INDICATORS - - - - - - - 
ECS MONITOR 
HUMIDITY CONTROL PANEL 
AIR CONDITIONING CONTROLS + - - - - - - 
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SCHEMATICS 


AIR CONDITIONING SUMMARY 
AIR CYCLE MACHINE 
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SYSTEM DESCRIPTION 


GENERAL 
AIR CONDITIONING PACKS 
PACK OPERATION 
PACK FLOW CONTROL VALVE 
RAM AIR SYSTEM 
TURBINE BYPASS VALVE 
RAM AIR EXIT DOOR/TURBINE BYPASS 
VALVE OPERATION AND INDICATOR 
POSITION 
Aircraft On Ground (Pack On Or OFf - 
Pack Auto 
Aircraft In Flight (At Liftoff - Pack 
Auto} 
Cruise Configuration (Pack Auto) 
Aircraft in Flight Pack Switch Off 
(Pack Auto) 
COMPRESSOR BYPASS CHECK VALVE 
HOT AIR MANIFOLD 
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ANS WORLD AIRLINES 2.00.01 
HOT AIR УАТ УЕ-..-----.--..--...-. 04.03 
HOT AIR ISOLATION VALVE 
01.01 ZONE TRIM VALVES 
ZONE AIR DISTRIBUTION 
CABIN TEMPERATURE SELECTOR 
AUTOMATIC TEMPERATURE CONTROL 
MANUAL TEMPERATURE CONTROL 
ECS MONITORING - +. +... RR RARI 04.04 
PACK OVERHEAT 
HOT AIR MANIFOLD OVERHEAT 
01.02 AVIONICS COMPARTMENT HOT 
EXTERNAL CONDITIONED AIR 
RAM AUTO GROUND CONTROL 
CABIN FLOOR HEAT 
01.03 ECS MONITOR PANEL 
AREA DUCT OVERHEAT SENSORS - - - - - 04,05 
EXCESSIVE PACK FLOW LOCKOUT 
CARGO COMPARTMENT HEATING 
02.01 AVIONIC AIR VENTILATION -.-----+-- 04.06 
GALLEY VENTILATION 
02.02 COOL AIR OVERBOARD SWITCH 
02.03 HUMIDITY CONTROL 
WATER SEPARATOR 
02.04 PRESSURIZATION CONTROL --------- 04.07 
02.05 General 
02.06 Normal Operation 
02.07 Standby Operation 
02.08 Manual Operation 
02.09 OUTFLOW VALVE OPERATION 
FAULT LIGHT 
CABIN SAFETY VALVES ------------- 04.08 
NEGATIVE RELIEF VALVES 
03.01 
03.03 
A * * 
04.01 
04.02 
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ADDITIONAL PROC. 


PACK AREA OVERHEAT LIGHT ON 
1. One pack area overheat light on (A, В, ar C) and 
рИс 5 annunctator pane! area duct overheat light 
оп: 
Close related pack flow control valve. 


2. Three pack area overheat lights on (А, B, and C): 


Caused by leakage of bleed air in forward cargo 
heat exchanger. 


a. Close one pack flow control valve. If light 
goes out the leak is in its duct. 
b. If tight remains on, reactivate the pack and 


check remaining packs, one at a time, until 
the leaking duct 15 isolated. 


PACK FLOW CONTROL OVERHEAT LIGHT ON 


Pack flow control, hot air, and hot air isolation valves 
lock closed. 


1. Close affected pack flow control, hot air, and 
hot air isolation switches. 


2. Select ECS monitors to tripped pack. 


3. Check compressor and ACM discharge temper- 
ature. 


a. | compressor discharge temperature exces- 
sive, manually set pack warmer. 


b. If ACM discharge temperature is excessive, 
manually set pack cooler, 


Pack may be reset after overheat light goes out. 
4. Open each valve. 


о. Monitor temperatures and control pack manually 
if necessary. 


HOT AIR DUCT OVERHEAT LIGHT ON 


A hot air valve is not controlling the air temperature 
into the hot air manifold, Bath hot air and hot air 
isolation valves close and lock. 


l. Push each valve switch to OFF. 


2, Select ECS monitor to either pack No. 2 or 
No, 3 hot manifold. 


3. Open same hot air and hot air isolation valves 
and monitor temperature. 


a. |f temperature stabilizes below 150°C, 
operate with singie hot air and isolation 
valve open. 

b. If temperature approaches 150°C, close 
valves, 


4. Select other pack temperature, open its hoi alt 
and isolation valve, and monitor the temperature 


HOT AIR ISOLATION OVHT LIGHTS ON 


An excessive temperature in the forward electronics 
compartment will automatically close both isolation 
valves. 


Press both isolation valve switches to match valve 
position. With valves closed, hot air for zone trim- 
ming will not be availabie. 


FLOOR HEAT FAIL LIGHT ON 
System has been de-energized. 


Cycle floor heat switch, to re-energize system. If 
light remains out, systern operation will be normal. 


If light remains on, push the switch to off and can- 
tinue without floo: heat. 


PRESSURIZATION FAULT LIGHT ON 


When the aircraft is above 14,000 feet and either out- 
flow valve is out of the green band, both outflow 
vaives lock in position. AC power is removed from 
the normal/standby motor. 


1. Push both outflow valve switches to MNL. 


2. Toggle outflow valvefs) to within the green band. 
Fault light will now go out. 


3. Reset switches to norma! and monitor operation 


4. |f normal operation is not satisfactory return 
switches to MNL and operate outflow valves 
manually to control pressurization. 


|f cabin altitude goes above 11,500 feet, outflow 
valves will close and remain closed unti! cabin goes 
below 11,500 feet, Then the outflow valves return 
to normal operation. 


1. When the outfiow valves close push bath 
switches to MNL. 


2. Control outflow valves manually to regain 
control of the cabin. 
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AVIONIC AIR LO FLO/OVBD LIGHT ON 


Indicates that the temperature of the air in the exit 
duct is excessive or the air flow is restricted. 


Reduce electrical loads in that compartment if possi- 
ble, commensurate with flight requirements. 


The following loads in the forward avionics compart- 
ment may be considered for load reduction: 


One weather radar. 

One VOR. 

One DME. 

One or two VHF comm. 


If the flow is restricted to the extent that it causes a 
differential pressure across the fan, the overboard 


valve will open and the overboard light will illuminate. 


When the mid electrical compartment valve opens 
from differential pressure across the fan, the battery 
¿Hharger ts automatically turned off. 


CARGO COMPARTMENT HOT LIGHT ON 


The normal temperature control system is inoperative. 


If the light does not go out shortly: 


1. Press the switch to off, to deactivate the fan and 
turn off the hot light. 


2. When the cold light comes on, manually control 
the system by pressing switch on, 


3. When hot light comes on, continue with steps 
i and 2 to control cargo temperature. 


EXCESSIVE PACK FLOW LOCKOUT 


The pack flow control valve and the isolatian and 
crossbleed valves associated with that system are 
automatically locked closed. 


An over sensitive unit could lockout during preflight. 
To reactivate the system so the engine can be started 
or to reactivate the engine bleed during flight: 


1, Press pack flow control and all bleed air valve 
switches on the affected system off. 


2. Open related engine isolation and crossbleed 
valves. Note fiowbars iltuminate. 


3. 


ANS WORLD AIRLINES AIR CONDITIONING 


If it is desired to reinstate a pack: 
Position pack selector to tripped pack. 


Open pack flow control valve and monitor 
system. |f pack flow abnormal and/or 
system trips again, close pack flow control 
valve and operate with pack off. 
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AIRPLANE ALTITUDE VS CABIN ALTITUDE 
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PACK TEMPERATURE CONTROLS 


PACK FLOW CONTROL SWITCH 


Controls pack flow control valve to schedule a com 
stant mass air flow. Valve is energized closed and 
pressure opened. Any time valve is closed both hot 
atr and hot air isolation valves close. 

IN Arms valve to open with pressure. Flow- 
bar ts illuminated when valve opens. 
Indicates an overheat condition in either 
air conditioning pack compressor dis- 
charge or pack outlet and valve locked 
closed. 

Valve lacks closed if air flow to pack be- 
comes excessive, Pack 2 valve closes if 
esther ATM is operating and manifold 
pressure is less than required, 

OUT Valve is energized closed. 

1H3, 4, 5 - PACK FLOW CONTROL. 


OVHT 


PACA ík QW 
CONTROL 


TURBINE BYPASS INDICATOR 


Indicates relative position of turbine by- 
pass valve. Pointer moves toward 
COOLER as valve closes. Valve closes 
after ram air door is open, 

3V5, 6, 7, B, 17, 18 - PACK AUTO/- 
MAN. 


+977 AIR 


HOT AIR SWITCH 


Hot air valve modulates to control manifold hot air 
temperature. Valve is energized closed and pressure 
opened, 
IN Arms valve to open with pressure. Flowbar 
is Hiuminated when valve opens. tF the 
associated pack flow control valve closes or 
DUCT OVHT is illuminated, hot air valve is 
locked closed. 

OUT - Valve closes, and OFF is illuminated. 

3W6 - TEMP CONT HOT AIR MANIF. 


(5977) 


PACK FLOW AREA OVERHEAT 
LIGHT 


Overtemperature around duct from 
pack flow control valve ta ACM is 
detected, 

3W13, 14 - DUCT AIR OVHT DET. 


RAM AIR INDICATOR 


Indicates relative position of ram air 

exit doors. Pointer moves toward 

COGLER as doors open. Doors drive 

open on ground. 

3V5,6, 7, 8, 17, 18 - PACK AUTO/- 
MAN 


COOL AND WARM SWITCHES 


Momentary pushbutton switches far 
manual temperature control. 
COOL Ràm air pointer moves ro- 
ward COOLER until doors 
are full open; then turbine 
bypass pointer moves to- 
ward COOLER. 
Turbine bypass pointer 
moves clockwise until valve 
is full open; then ram air 
pointer moves clockwise 
until ram air doors are fully 
closed for heating. 
3V5, 6, 7, 8, T7, 18 - PACK AUTO?- 
MAN. 


WARM - 


PACK AUTO/MANUAL SWITCH 
IN 


AUTO shows switch position. 
Ham air doors and turbine by- 
pass valves modulate, automati- 
cally, to provide temperature 
control, 

MNL shows switch position, 
Arms COOL and WARM 
switches for manual control of 
ram air exit doors and turbine 
bypass valve. 

3У5, b, 7, B, 17, 18 - PACK AUTO/MAN 


OUT - 


DUCT OVERHEAT LIGHT 


Hot air manifold overheated. Both 
hot air and hot air isolation valves 
lacked closed. 

3W5 - IND HOT AIR MANIF. 
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ZONE TEMPERATURE CONTROLS (SHEET 1) 


HOT AIR ISOLATION VALVE 


Permits isolating pack 2 and/or 3 from the hot air manifold. 

Valve is deenergized closed and pressure opened. 

IN - Valve energized to open with pressure. Flowbar illumi- 
nated when valve open. Hot air manifold or forward 
avionics area overheat locks both valves closed. Valve 
also locks closed anytime pack flow control valve closed 
for any reason except for loss of air pressure, 


OVHT - Forward avionics compartment overheated. Both isola- 
tion valves locked closed. 
OUT  - Valve closed and holding lock released. 


3W7. 8 - ISLN NO. 2, NO, 3. 


ECS ECS ANNUNCIATOR LIGHT 
ECS) | Indicates ECS malfunction. 


СА rp UT 


“йз а шунт 


«Ue 


CABIN TEMP CONTROL 


ZONE TRIM SWITCH ZONE TEMPERATURE SELECTOR 


Controls respective motor-operated zone trim valve. Controls temperature of respective zone by adjusting 
ІМ - Zone temperature controller modulates amount of hot manifold air being added by the zone 
valve to maintain temperature scheduled by trim valve or modifying the pack output temperature 
zone temperature selector knob. by changing the position of the ram air exit door and/- 
OUT - Valve closes and CLOSE is illuminated or turbine bypass valves. 
when valve closes. 3V3, 4- TEMP CONT FLT STA 
3V3, 4 - TEMP CONT FLT STA. 3V9 THROUGH 16 - ZONE CENTER TEMPERATURE 
3V9 THROUGH 16 - ZONE CENTER TEMPERA- CONTROL. 


TURE CONTROL. 


(5980) 
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ZONE TEMPERATURE CONTROL (SHEET 2) 


OUCT AREA OVERHEAT 
LOOP SELECTOR SWITCH 


Parmits selection of area overheat loop 

sensing circuits. 

BOTH - Either А ог В loop illumi- 
nates AREA OVHT warn- 
ing lights, 

A - В loop is deactivated. 

If A loop senses overheat 
respective AREA OVHT 
light is illuminated. 

B - A loop is deactivated. 

If B loop senses overhaast 
respective AREA OVHT 
light із illuminated. 

JW13, 14 - DUCT AREA OVHT DET. 


RAM/AUTO SWITCH 


Permits faster warmup of cold- 

soaked aircraft on the ground. 

IN - Ram air doors are full 
open when aireraft is 
on the ground. 

OUT - RAM/AUTO light 
illuminates, Doors are 
positioned automatically 
by pack temperature 
controller, 

3V5, 6, 7, B, 17, 18 - PACK AUTO/ MAN. 


АЯЕА OVHT 


BOTH 


CABIN TEMP CONTROL 


AREA OVERHEAT TEST BUTTON FLOOR HEAT SWITCH 

Tests selected area overheat loop sansing Controls elactric floor heating alaments 

circuit. When pressed, all seven AREA in cabin floor, 

OVHT warning lights, wing anti-ice IN - Energizes floor heating 

DUCT FAIL warning lights on WING elements, 

ANTI-ICE panel, and AREA/DUCT FAIL - Excessive floor temperature 

OVERHEAT annunciator light are or an electrical fault in heat- 

IHuminated, ing elements. All heating 

3W13, 14 - DUCT AREA OVHT DET. elements are de-energ zed. 

OUT - DEF is illuminated and 

heater elements are de- 
energized. 


3W11, 12 - FLOOR HEAT. 


(5972) 
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CABIN PRESSURE CONTROLS (SHEET 1) 


BAROMETRIC CORRECTION 
INDICATOR AND CONTROL 


Contral rotates tape to set barometric 
pressure and program pressurization 
controller. 


ALTITUDE SELECT INDICATOR AND CONTROL] 


The ALT SET control sets selected cabin flight altitudes. 
FLT shows preset aircraft altitude. CAB shows cabin 
altitude when pressurized to maximum differential. 


CABIN PRESSURE CONTROL 


Fit САВ 


моим 


MODE 5E! 


STANDBY RATE CONTROL 


Permits selection of manual cabin 

altitude rate change when mode 

select switch is іп STBY. Pre 

selected altitude function is not 

operative. 

HOLD - Maintains existing 
cabin altitude. 

DSCD - Rotating control from 
HOLD toward DSCD 
increases cabin altitude 


MODE SELECT SWITCH 


GRD CHK - Permits normal system rate of descent from O 
check on the ground. to 1000 FPM. 

NORM - Selects fuliy automatic ASCD - Rotating control from 
pressurization at rates HDLD toward ASCO 
selected by normal rate increases cabin altitude 
control. On the ground rate of ascem from D 
the outflow valves are to 1000 FPM. 
fully open. 3X11, 12 - CABIN PRESSURE CONT STBY 

STBY + Cabin altitude rates 
selected by standby rate NORMAL RATE CONTROL 
control, | ‚ _ 

3X9, 10, 11, 12 - CABIN PRESSURE Permits selection of automatic cabin 

CONT. altitude rate of change when mode select 


switch is in NORM. 1n detent, the cabin will 
ascend at 500 FPM and descend at 300 FPM. 
Rotating the control out of detent increases 

Or decreases cabin rate of change. Cabin altij- 
tude will level off at preselected cruise altitude. 
3X9, 10 - CABIN PRESSURE CONT AUTD 


(5973, 
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CABIN PRESSURE CONTROLS (SHEET 2) 


AUTO FAULT UGHT 


When aircraft above 14,000 feet 

and either or both outflow vatve are 
open beyond normal limit, respective 
valve position indicator pointer will 
be above green band, Power removed 
from automatic control and must be 
positioned manuatiy. With both 
selector switches in manual, the light 
will go out when faulty valvels) is 
manually returned to its normal 
position. 


OUTFLOW VALVE POSITION 
INDICATORS 


Light also illuminates and out 
flow valves close when the cabin 
altitude exceeds 11 500 feet. 


Pointers indicate relative 
position of outflow vatves. 
Green band covers normal range 
Forward valve does not close 
beyond dot until aft valve 15 
closed. 


CABIN PRESSURE CONTROL 


FLT CAB IM HG MR 
во OUTFLOW VALVE MANUAL 
š SWITCHES 
Arster BANG SET Permits manual operation of 


outflow valves using DC mator when 
MNL 15 dhuminatect. 


OPEN . Momentary position 
that energizes motor 
to open outflow valve, 

CENTER . Spring-loaded off 
position, 

CLOSE - Momentary position 
that energizes motor 
ta close outflow valve. 


MODE SEL ПОЯМ нат: STBY HATE 


MANUAL SELECTOR SWITCHES 


Selects manual or automatic control 

of outflow valves, 

IN МАС в illuminated and outflow 
valves are controlled manually by 
ои Ноу» valve manual switches. 

OUT - ММ. is extinguished and outflow 
valves are automatically controlled 
by mode selector switch position. 


ІНІ, 2 - MANUAL CABIN PRESS CONTROL, 


(5971) 
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CABIN PRESSURE INDICATORS 


PRESSURE SAFETY VALVE LIGHTS 


Respective overpressure safety valve is open. 
3X9, 10- CABIN PRESSURE CONT AUTO, 


BAROMETRIC CORRECTION 
KNOB AND WINDOW 


Knob rotates dial to place baro- 
metric pressure setting in window. 


CABIN ALTIMETER 


indicates cabin altitude 
(опе or the other installed 
in each aircraft), 


MAX AP T.O.& LDG 0.15 PSI 


CABIN ALTITUDE HORN 
CUTOUT SWITCH 
Pushbutton cutout switch silences 


cabin altitude warning horn. 
1LB - AURAL WARN. 


HORN |. SAFETY VALVE}? 


CUTOUT 
e Git 


FORWARD 


BAROMETRIC CORRECTION 
KNOB AND WINDOW 


CABIN RATE OF CABIN DIFFERENTIAL Knob rotates dial to place baro- 
CLIMB INDICATOR PRESSURE INDICATOR metric pressure setting in window. 
Indicates rate of cabin Indicates difference of pressure 
altitude change. between inside and outside of 

cabin, 


16173) 
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ECS MONITOR 


PACK SELECT SWITCH 


Selects individual pack for flow 
and temperature indication, 


ECS TEMPERATURE INDICATOR 
Indicates temperature for position selected 
by pack select switch and ECS temperature 
selector switch. 


AVIONICS AIRFLOW 
INDICATORS 


OVBD - Cooling air overboard 


ECS TEMPERATURE SELECTOR 
SWITCH 


valve ts open. Temperature of each component is indicated 
LO FLO - Air in ventilation duct on ECS temperature indicator for selected 

is too warm or flow is pack. 

restricted. 


2L5 - AVIOMICS AIR MON. 


PACK FLOW 
INDICATOR 
indicates air output 

of selected pack. 

3V2 . PACK FLOW IND. 


CABIN ZONE 
TEMPERATURE 
SELECTOR 


COOL AIR Temperature for 
elected zone is 
CH ARD shown on cabin 


temperature indi- 

Controls overboard cooling cator. 

air valves from galley and 

avionics compartments, 

IN - Opens galley over- 
board valve and 
arms both avionics 
compartment valves 
to open if flow is 
restricted, Both 
avionics valves open 
on the ground. 


ZONE/DUCT TEMPERATURE 
SELECTOR SWITCH 


IN - Temperature of selected zone 
discharge duct air is shown 


OUT - АҢ three valves on cabin air temperature 
close. indicator. Duct indicates 
CLOSE + Indicates switch switch position. 
position. OUT - Temperature of selected zone 


is shown on cabin air temper- 
ature indicator, Zone indi- 
cates switch position. 


1414 - AIR OVBD. 


CARGO HEAT SWITCHES 


IN - Recirculating fan is controlled by 
temperature sensing switch. CABIN AIR TEMPERATURE 
COLD - Temperature is too low INDIC ATOR 
HOT - Temperature is too high and fan 15 Indicates temperature of zone or duct 
turned off. for the position selected on cabin 
OUT - Recirculating fan is turned off and temperature selector. 


HOT is extinguished. 
COLD illuminates when temperatura 
ë too low. 

3W9, 10 CARGO TEMP, FWD, MID, AFT 


3V1 - ECS AIR TEMP IND. 


(5658) 
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(5647) 


HUMIDITY CONTROL SWITCH 


Permits overriding all signals to the pack 
temperature controller to cool ACM dis- 
charge air to just above freezing point, 


IN . The ON light illuminates, the 


TO Tl „клн мото aimes 


HUMIDITY CONTROL 


ZONE TRIM AEOD 


асым °С 


WE 4 FF ALT CONTROLLED 
BOVE 15,008 CABIN TEMP 


turbine bypass valve closes, and 
the ram air exhaust louvers open 
so that ACM discharge air is 
approximately + 200. All five 
zone trim switches must be IN 
and tha trim valves operable. 


QUT - Normal switch position. Pack 


temperatura controller responds 
normally to signals from the 
zone temperature controller. 


3V9 - ZONE TEMPERATURE CONTROL, 


FWD CAB. 
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GENERAL 


The air conditioning system provides complete environ- 
mental control (pressurization, ventilation, and temper- 
ature) for the flight station, the forward, mid and aft 
cabin, lavatories, galley, forward амопк, and mid- 
electrical compartments. The air conditioning system 
receives bleed air from the pneumatic manifold. Dur- 
ing flight, or on the ground, pressure is provided by 
engine bleed air or the auxiliary power unit (APU). 

On the ground, when the above sources are not oper- 
ating, high pressure ground carts may be connected 

to the pneumatic system manifold. Also, a low pres- 
sure ground air source providing pre-conditroned air 
may be connected directly to the cold air plenum. 


AIR CONDITIONING PACKS 


The system consists of three pack contro! and five 
zone contro! systems. Each receives air from the pneu- 
matic supply system, with crossbleed shutotf valves 
available to divide the system into separate units. The 
major system components consist of a pack flow 
control valve, an air conditioning pack, and an elec- 
tronic temperature control system. 


PACK OPERATION 


The main purpose of each air conditioning pack is to 
coo! the hot bleed air as required to satisfy the heat- 
ing, cooling, and pressurization requirements for the 
five individual aircraft zones. 


During minimum cooling requirements, ram air pass- 
ing over the primary and secondary heat exchangers 
will provide sufficient cooling for this mode of oper- 
ation, When additional cooling is required, the parti- 
ally cooled air from the secondary heat exchanger will 
pass through the air cycle machine (ACM) to provide 
the additional cooling. 


PACK FLOW CONTROL VALVE 


The pack flow control valve modulates to maintain a 
scheduled air mass into its pack. When the pack con- 
trol switch is pressed, and air pressure is present, the 
valve wil! open. When the valve opens, the flow bar in 
the switch will illuminate. When the switch is released, 
the valve closes and the flow bar light will be extin- 
quished. When air pressure is not available, the valve 
closes and the flow bar light will be extinguished 
regardless of switch position. The other half of the 
switch contains an overheat malfunction light. The 
valve will automatically lock closed any time the 
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related ACM overheats. An excessive air flow will also 
lock the valve closed. 


RAM AIR SYSTEM 


Cooling air for the heat exchangers enters the aircraft 
through a fixed opening inlet air scoop, passes over 
the two heat exchangers, and exhausts overboard 
through the ram air exit doors. During normal in- 
flight conditions, the pack temperature controller 
modulates the ram air exit doors to control the vol- 
ume of cooling ram air required to provide the amount 
of heat exchanger cooling needed. The ram air cooling 
capability is a function of exit door position and out- 
side temperature. The relative position of the ram 

air exit doors is shown on the ram air position indicator, 


If the cooling requirements exceed the ram air cooling 
capability (exit doors full open), additional cooling 
must come from the ACM. The temperature controller 
wil! modulate the turbine bypass toward close. This 
forces air through the ACM turbine to drive the com- 
pressor and ram air fan which is mounted on a com- 
mon shaft, On the ground, the ram air exit doors are 
driven full open. While on the ground, cooling is pro- 
vided by the ACM and the ram air fan forcing ambient 
air over the heat exchangers. 


TURBINE BYPASS VALVE 


Based on cooling requirements, the pack temperature 
controller determines the proportion of heat exchanger 
output that bypasses the ACM turbine by positioning 
the turbine bypass valve. The turbine bypass valve is 
held full open until the ram air system is no longer cap- 
able of providing sufficient cooling. When additional 
cooling is required, the temperature controller wili sig- 
nal the bypass valve to start closing as required. This 
results in more airflow to the turbine and further cool- 
ing by expansion. Each pack produces the air temper- 
ature required by the zone asking for the coolest tem- 
perature. 


RAM AIR EXIT DOOR/TURBINE BYPASS VALVE 
OPERATION AND INDICATOR POSITION 


The following illustrations show what the panel indi- 
cations should be for the operating conditions des- 
cribed. Each illustration shows the initial pre-position 
the indicators assume when in an operating mode, 
ground or air. They will then modulate from these 
positions to control temperature as required. 
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RAM AIR EXIT DOOR/TURBINE BYPASS VALVE 
OPERATION AND INDICATCR POSITION (Cont'd) 


AIRCRAFT ON GROUND 
(PACK ON OR OFF - PACK AUTO) 


TURB BYP RAM AIR 


COO, “2 


The ram air exit door indicator is normally in the nine 
o'clock position (open) on the ground with the pack 
on or off When the pack is off, the turbine bypass 
indicator should be in the ten thirty to eleven o'clock 
position. When the pack is turned on, the turbine by- 
pass ts free to move to a cooler or warmer position, 
depending on cooling requirements. 


AIRCRAFT IN FLIGHT 
(AT LIFTOFF - PACK AUTO) 


TURE BYP 
fo 


RAM AIR 
CO 
Ote 


On takeoff, the gear safety switches signal the ram air 
exit door to automatically move from the full open 
position to the one-thirty/two o'clock position. This 
feature is incorporated to minimize cabin noise and 
improve passenger comfort. The turbine bypass valve 
will then start moving toward the three o'clock posi- 
tion as the outside air temperature decreases, 


CRUISE CONFIGURATION (PACK AUTO) 


RAM AIR 
CO 
Le, 


TURB BYP 


KE 20 e, 


During climb, as the outside air temperature decreases, 
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the turbine bypass valve will move to the three o'clock 
position. This allows the bleed air to bypass the ACM 
turbine. When the turbine bypass valve reaches the 
open position, the ram air exit door will then move 
from one thirty o'clock toward the full closed (three 
о clock) position. The indication shown above is what 
you should expect to see during cruise, when cooling 
requirements are satisfied and the system is stabilized. 


Should heating be required in any of the five zones, 
it will be provided by pack 2 and 3 as described under, 
"Hot Air Manifold and Hot Air Valve" this section. 


During descent, when cooling is again required, the 
ram air exit door will move to the one thirty o'clock 
position. When additional cooling is required due to 
an increase in outside air temperature, the turbine by- 
pass valve will then modulate toward cooler to satisfy 
the additional cooling requirement. 


AIRCRAFT IN FLIGHT PACK SWITCH OFF 
(PACK AUTO) 


TURB ВУР 
55 


НАМ AIR 
CODO 
te, 


If a pack is shut down in flight, the turbine bypass 
valve and the ram air exit door will automatically as- 
sume the above position. 


COMPRESSOR BYPASS CHECK VALVE 


This valve permits primary cooled air to bypass the 
compressor at low ACM speed. When the ACM is 
operating at higher speeds, compressor discharge pres- 
sure 15 higher than inlet pressure. This clases the by- 
pass check valve and routes all air through the com- 
pressor, 


HOT AIR MANIFOLD 


During normal operation, all packs are programmed 
to provide air to a temperature required by the zone 
calling for the coldest temperature. To prevent other 
zones from being tao cold, packs 2 and 3 also supply 
temperature regulated hot air to the hot air manifold. 
Hot air is then ducted to the hot air trim contro) 
valves which madulate to maintain the selected tem- 
perature for each zone. 


October 3, 1977 
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HOT AIR VALVE 


The hot air valve modulates to maintain a constant, 
stable temperature in the hot air manifold of 95°C. 
lt does this by sensing the temperature of the air go- 
ing to the hot air manifold from the primary heat ex- 
changer and adds enough uncooled bleed alr to main- 
tain the desired temperature. 


The hot air valve ts automatically closed any time the 
pack flow control valve is closed. If the hot air valve 
is manually closed when the pack is operating, the 
manifotd will continue to receive warm air from the 
primary heat exchanger; however, this air 15 not 
controtled to a constant temperature. Both packs hot 
air valves and hot air isolation valves will lock closed 
automatically any time the hot air manifold temper- 
ature becomes excessive. 


HOT AIR ISOLATION VALVE 


The hot air isolation valves allow the isolation of a 
malfunctioning system. The isolation valves close 

any time the related pack flow control valve is closed, 
whenever an overheat occurs in the forward avionics 
compartment, or whenever the hat air manifold tem- 
perature becomes excessive. 


ZONE TRIM VALVES 


Each of the five hot air distribution ducts has a 
motor driven trim valve which modulates to control 
the amount of hot air being added to each zone dis- 
tribution duct coming from the cold air plenum. All 
or any of the valves may be closed by refeasing its 
switch. When released, the close light is armed to 
come on when the valve is fully closed. When the 
zone trim valve is closed, its temperature control sig- 
nal is removed from the automatic temperature con- 
troller. 


ZONE AIR DISTRIBUTION 


Each of the five zones receives its main supply of air 
from the cold air plenum. The temperature of the 
air is set by the zone requiring the coldest air. The 
zone asking for the coldest air would normally have 
its trim valve closed while all the rest would be open 
in varying amounts depending upon temperature re- 
quirements. 


CABIN TEMPERATURE SELECTOR 


Each individual zone temperature is selected by its 
cabin temperature control knob. The mid-position is 
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75°F and the full range is 65°F to 85°F. The tem- 
perature control units sense the temperature in each 
zone and compare it with the temperature selected. 
If a difference exists, the zone trim valve will adjust 
the amount of hot air added to the zone. Normally, 
the zone requiring the coldest temperature will have 
its zone trim valve closed and use air directly from 
the cold air plenum. If additional cooling is required 
for this zone, the packs will provide cooler air for 
the plenum. 


AUTOMATIC TEMPERATURE CONTROL 


Pressing the pack autofmanual switch in will cause 
the auto legend to illuminate. Temperature contro! 
is provided automatically by pack temperature con- 
trollers and zone temperature controllers, The pack 
temperature controller responds to the pack discharge 
sensor signatis, The zone temperature controllers pro 
vide reference signals to determine the duct temper- 
ature, These signals will schedule the proper turbine 
bypass valve and ram air exit door positions to pro- 
vide the required pack discharge temperature. 


Each zone temperature controller provides an electri- 
cal duct reference signa! to the three pack tempera 
ture controllers according to a zone priority. The 
pack | controller receives duct reference commands 
from all five zone controlters and, through a selector 
circuit, regulates its pack discharge temperature to 
the zone calling for the coidest temperature. The 
pack 2 and 3 controllers respond in a similar manner, 
but receive duct reference commands from onty the 
three cabin zone controllers (forward, mid, and aft 
cabin). Both packs 2 and 3 regulate pack discharge 
temperature to the coldest of these three commands; 
therefore, it is likely that pack 1 will operate at a dit- 
ferent pack discharge temperature than packs 2 and 3. 
By design, the cold air plenum, which receives the 
outputs of all three packs, directs most of pack 1 out- 
put to the flight station and galley ducts. Since the 
duct reference signals from the flight station and 
galley are connected on!y to pack 1 controller, it is 
possible (but not necessary) for the flight station or 
galley zone controtter to be controlling pack 1 out- 
put, while one of the cabin zone controliers is con- 
trolling packs 2 and 3. 


MANUAL TEMPERATURE CONTROL 


Release of the pack auto/manual switch will cause 
the manual legend to illuminate. The cool-warm 
switches are now armed to directly control the post- 
tion of the turbine bypass and ram air exit door. 
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MANUAL TEMPERATURE CONTROL (Cont'd) 


When the cool switch is pressed, the ram air exit 
door and turbine bypass valve will move toward cool 
In the proper sequence; that is, the ram air exit door 
will first move to the full open position. The turbine 
bypass valve will then start to close, 


When the warm switch is pressed, the ram air exit 
door and turbine bypass will move toward warm in 
proper sequence; that is, the turbine bypass valve will 
first move to the full open position. The ram air 
exit door wilt then start closing. The valve and door 
operating position can be observed by monitoring the 
related position indicator. 


ECS MONITORING 


With the pack selector switch positioned to any one 
of the three packs, the pack flow gauge will indicate 
the rate of airflow from the seiected pack. By posi- 
tioning the ECS temperature selector switch to arry 
one of its five positions, the related temperature may 
be monitored for the selected pack. 


PACK OVERHEAT 


A temperature of 2159C at the ACM compressor dis- 
charge or 98°C at the ACM discharge will trip the 
pack. If either condition occurs, the pack flow con- 
trol valve will automatically lock closed. The pack 
switch flowbar light will go out and the overheat 
light portion of the switch will illuminate. With the 
pack shut down, the overheat light will go out when 
the overheat temperature no longer exists. In the 
case of pack number 2 or 3, the corresponding hot 
air and hot air isolation valves lock closed. 


In the event of a pack trip, the ECS temperature 
selector and the pack select switch are to be used to 
check and monitor the compressor and ACM dis- 
charge temperatures. 


With the overheat light out, the pack may be reacti- 
vated by opening the pack valve. For pack two and 
three the hot air and hot air isolation valves must be 
cycled to place them in operation. 


HOT AIR MANIFOLD OVERHEAT 


An overheat in the hot air manifold (150°C) will oc- 
cur «f either hot air valve fails to control the tempera 
ture in the hot air manifold. 1f this occurs, the hot 
air duct overheat light lacated between the two hot 
air valve switches will come on and both hot air and 
hot air isolation valves will Jock closed. The overheat 
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light will go out when the temperature returns to nor 
mal. All four valve switches must be pressed off to 
release the valve lock. 


AVIONICS COMPARTMENT HOT 


lf the forward avionics compartment temperature be- 
comes excessive, both hot air isolation valves lock 
closed. When this condition occurs, both valve switch 
flowbars will go out and the overheat legend portion 
of each will illuminate. This could be caused by a 
duct leak in the compartment, The overheat lights 
will go out when the compartment temperature re- 
turns to normal. This situation could also occur with 
the aircraft on the ground on a very hot day. The 
switches must be cycled to restore operation. 


EXTERNAL CONDITIONED AIR 


Preconditioned air may be introduced directly into 
the cold air plenum from an external source through 
two ground connections near the ACM compartment. 


RAM AUTO GROUND CONTROL 


Releasing the ram auto switch with the aircraft on 
the ground will allow the pack control heating signats 
to automatically position the ram air exit doors to 
provide a more rapid warmup during very cold 
weather, With switch released, the ram auto switch 
light and the ECS caution and warning light will be 
illuminated. During this mode of operation, with 
APU selected to minimum, the aircraft will be kept 
warm for long periods of time, If a faster warm up 
is required, the APU can be operated in the normal 
mode. 


CABIN FLOOR HEAT 


Automatic electric blankets maintain a constant tem- 
perature for the floor over the wing center section, 
the main wheel welts, and the hydraulic service cen- 
ter. The system reduces the loss of heat through the 
cabin floor over those areas that are exposed to am- 
bient air. Excessive floor temperature de-energizes 
the heat elements and causes fail to be illuminated in 
the switch. Pressing the floor heat switch twice re- 
sets the system, providing the temperature has re- 
turned to normal. If the fail fight was caused by an 
electrical short or open, the fait light will come on 
immediately when the switch ts pressed in. 


ECS MONITOR PANEL 


The ECS monitor panel provides the means to moni- 
tar various temperatures throughout each of the ACMs 
and in the airflow to each pack. Points in the system 
that can be selected to the temperature gauge are: 
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ECS MONITOR PANEL (Cont'd) 


Pack inlet - As the air enters crossbleed mani- 
fold. 


Compressor discharge - As air leaves compressor. 


Turbine inlet - As air leaves the secondary heat 
exchanger, 


ACM discharge - As air leaves the water separ- 
ator. 


Hot air manifold - Only on pack 2 and 3, be- 
fore air enters the hot air manifold 


The pack flow indicator shows the air output rate of 
the selected pack in cubic feet-per-minute. 


AREA DUCT OVERHEAT SENSORS 


Each of the seven bleed air duct areas and the teft 
and right wing anti-ice ducts are monitored by an A 
and B loop sensor. If either loop detects an area 
overtemperature, the related area overheat light and 
the area duct caution and warning light will illumi- 
nate. The area overheat lights are warning lights 


only. There is no automatic shutdown o1 the system. 


Pressing the area overheat test switch will illuminate 
the seven area overheat lights, both wing anti-Ice 
duct fail lights, and the area/duct overheat caution 
and warning light. 


An overtemperature sensed around the ducts from 
the engine isolation valve to the crossbteed and flow 
control valve for systems 1 and 3, will illuminate 
area overheat light D for engine No. 1 and Е for 
engine No. 3. 


Am overtemperature sensed around the duct from 
the engine isolation valve to the ATM isolation valve 


for system No. 2 will illuminate area overheat light J. 


If overtemperature is sensed around the duct from 
the ATM isolation valve to the crossbleed valves and 
No. 2 pack flow control valve, area overheat light H 
will illuminate, 


The ducts from each pack flow control valve run for- 
ward through the forward cargo compartment and 
the forward cargo heat exchanger. An overtempera- 
ture sensed around a duct in this area will illuminate 
the related area overheat light (A, B, or €). 
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Since the ducts are located close together, the duct 
sensors are rigged so that if one senses an overheat 

it will inhibit the others from providing a signal. Hf 

a duct jeak occurs in the forward cargo heat exchang- 
er compartment, a separate sensor will turn on all 
three pack area overheat lights (A, В, and, С). A 
leak in the mid or aft cargo heat exchanger will 
illuminate area overheat light J. 


EXCESSIVE PACK FLOW LOCKOUT 


An excessive flow sensor for each pack is located up- 
stream of the related pack flow control valve inside 
the mid electrical compartment. The sensor will auto- 
matically close the proper valves to isolate the pack 
whenever an excessive flow is sensed. An excessive 
flow is characterized as an unrestricted leak that 
could cause the battery to overheat and fail if left 
unattended for several minutes. A leak downstream 
of the pack fiow control valve would not be large 
enough to cause this problem due to the restricting 
characteristics of the valve An aid to recognizing 
the problem is the fact that this is the only fault that 
will automatically close and lock а crossbleed valve. 
For the No. 1 and No. 3 system, this includes the re- 
spective engine isolation valve, left or right crossbleed 
valve, and the No. 1 and No. 3 pack flow control 
valve. In the case of the No. 2 system, this inctudes 
the ATM isolation valve, the left and right crossbleed 
valves, and the No. 2 pack flow соп го! valve. 


To restore the system, it is necessary to place all as- 
sociated valve switches to the valve closed position. 
The electrical locking circuit will be deactivated only 
when all switches are in this position. Placing the 
valve switches to the valve open position shouid then 
restore the system to normal. 


CARGO COMPARTMENT HEATING 


Each cargo compartment is provided with a heating 
system to maintain a temperature above 45°F. This 
is accomplished by a thermostatically controlled recir- 
culating fan which draws air from one end of the 
cargo compartment and passes it over the hot pneu- 
matic (bleed) ducts located in the heat exchanger 
beneath the cargo compartment floor. The air is then 
exhausted back into the compartment. 


The mid and aft compartments use the bleed duct 
from engine 2 and APU. The forward compartment 
uses all three bleeds. The cargo heat switches, with 
cold and hot legends, provide for control and monitor- 
ing of the system. The cold light is on any time the 
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CARGO COMPARTMENT HEATING (Cont'd) 


compartment is below 45%F. The hot light is on any 
time the temperature is above 95°F. The fan turns 
off automatically if the hot light is on; when the hot 
light goes out, the fan starts. With the switch off, 
the fan ts off and the hot light is disarmed. Тһе cold 
light is armed with the switch off or on, 


AVIONIC AIR VENTILATION 


The forward avionics and mid electrical compart- 
ments are normally ventilated by a full-time oper- 
ating fan. On the ground, the fan air exhausts over- 
board through its related overboard flow control 
valve. In flight, the overboard valves are closed by 
the air/ground safety switches. Fan air is then dis- 
charged under the cargo floor and overboard through 
the forward outflow valve. Fan operation is moni- 
tored in flight by a differential pressure switch. If a 
fan stops operating, the differentia! pressure switch 
closes and a signal is sent to open its related over- 
board flow control vaive. When this occurs, the re- 
lated avionics airflow overboard tight will illuminate. 
Additionally, since the battery is located in the mid 
electrical compartment, the battery charger is deacti- 
vated by the differential pressure switch. 


A heater etement adjacent to a thermal switch is used 
in both the compartment cooling air ducts to moni- 
tor the air flow out of the compartment. Any time 
flow is reduced below a pre-determined value, the 
heater wil! warm the thermal switch and the switch 
will close, When this occurs, the related avionics air- 
flow low flow light will ¿¡Huminate. 


GALLEY VENTILATION 


The galley ventilating systern fan operates continu- 
ously in flight and on the ground to remove heat and 
odors from the galley area and from around the 
ovens, The ventitating air is normally exhausted 
directly overboard through the overboard flow con- 
trol valve. In the event of a reduced cabin air sup- 
ply. the overboard flow control valve may be closed 
by releasing the cool air overboard switch to con- 
serve cabin pressurization. When the valve is closed, 
galley air is vented into an area outboard of the for- 
ward cargo compartment and exhausted through the 
forward outflow valve. 


COOL AIR OVERBOARD SWITCH 


The cool air overboard switch, located on the engi- 
neer's pane! controls the position of the overboard 
flow control valves for the galley, forward avionic, 
and mid electrical compartments. 
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With the aircraft airborne and the switch pressed in 
(open position), the galley overboard valve will be 
open and the forward and mid avionics compartment 
valves will be closed. If there is an exhaust fan 
failure in either avionics compartment, the related 
overboard flow control valve will automatically open 
and the related avionics compartment overboard light 
will illuminate. Ventilating air will now exahust 
directly overboard rather than through the forward 
outflow valve. If pressurization becomes a problem 
under this condition, releasing the cool air overboard 
switch will provide an override signal to close the 
galley and related avionics overboard valve. When 
the valve closes, the avionics overboard light will be 
extinguished and the coo! air overboard close light 
wil! iliuminate. 


With the aircraft on the ground, the compartment 
overboard valves will be open and the overboard light 
will illuminate regardless of switch position. The 
galley overboard valve can be opened or closed with 
the cool air overboard switch while in the air or on 
the ground. 


HUMIDITY CONTROL 


The humidity control system increases the air condi- 
tioning system moisture removal capability. This is 
accomplished by driving the three pack output 
temperatures to approximately 2°C. The cooler tem- 
peratures permit removal of a higher percentage of 
moisture content by the water separators. The cold 
dry air is then reheated to the required temperature 
by the hot air zone trim systern. 


This system is not to be operated when airborne, 
even though the panel placard indicates inflight use. 


WATER SEPARATOR 


If ice forms in the water separator, a drop in pressure 
across the water separator will occur. When operating 
in the auto mode, a differential pressure switch will 
sense this drop and open the turbine bypass valve 
enough to allow the partially cooled bleed air to melt 
the ice. When the ice melts, the drop in pressure de- 
creases, The differential pressure switch will then re- 
move the open signal from the turbine bypass valve 


When operating the pack in manual or when humidity 
control is on, there 15 по automatic de-icing of the 
water separator. 


Water from the separator is collected and sprayed 
over the secondary heat exchanger to improve its 
cooling capability. 
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PRESSURIZATION CONTROL 
GENERAL 


The pressurization control system regulates and main- 
tains cabin altitude and the rate of cabin pressure 
change as a function of settings on the pressure con- 
trol panel. This is accomplished by requlating the 
exhaust atr flow from the cabin through two motor- 
driven outflow valves, The pressurization control sys- 
tem includes the electronic cabin pressure controller, 
pressure control panel, two outflow valves, two cabin 
safety valves, and two negative pressure relief valves. 


The pressurization control system provides the neces- 
sary signals to regulate the position of the outflow 
valves, This can be accomplished in any one of three 
modes of operation; normal, standby, or manual. The 
pressure control panel also provides a mode to con- 
duct ground checks of the system, The normal mode 
is the primary mode of operation with standby and 
manual as backup modes. Manual setection overrides 
the normal and standby modes and can control either 
or both outflow valves. 


NORMAL OPERATION 


With the mode selector switch in normal and the nor- 
mal rate knob at the reference dot, the cabin rate of 
change will automatically maintain a 500 feet per 
minute climb or 300 feet per minute descent. Rota- 
ting the knob from the dot will vary cabin rate of 
change. Maximum would be 1500 feet per minute 
climb and 900 feet per minute descent. Cabin alti- 
tude will level off at preselected cruise altitude. 


STANDBY OPERATION 


If the normal pressurization system faits, placing the 
mode selector switch to standby will provide modi- 
fied automatic control. When the mode selector is 
in the standby position, rotating the standby rate 
selector povides the desired rate of cabin altitude 
change. The hold position represents zero change 
and signals the pressure controller to hold the cabin 
altitude at the level tast achieved. The descend or 
ascend positions will signal the pressure controller to 
control cabin altitude rate of change in that direction 
proportional to selector position. The standby rate 
selector provides rate of change between zero and 
1,000 feet per minute in either direction with disre- 
gard for cabin altitude or maximum differential, The 
selection is linear with no incremental detents. 
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MANUAL OPERATION 


if the norma! or standby systems are unable to con- 
trol pressure, the forward/aft manual switch can be 
pushed in to select the manual mode of operation 
for either or both outflow valves. Pressing the man- 
ual switch tight will latch it in, transfer the outflow 
valve control to manual, and illuminate the manual 
switchlight. Manual operation is independent of the 
pressure controller with control transferred to open- 
closed toggle switches which individually operate the 
outflow valves toward the open or closed position. 
When manually toggiing outflow valves, the cabin alti- 
meter, differential pressure indicator and rate of 
climb must be closely monitored while maintaining 
the cabin rate of change within the comfort level. 
The outflow valves may be operated independently. 
One may be selected to normal under command of 
the controller while the other is selected to manual. 


OUTFLOW VALVE OPERATION 


The cabin pressurization control system regulates and 
maintains cabin altitude by controlling the exhaust 
air flow from the cabin through two motor-driven 
door type outflow valves. Each valve has an actuator 
gear box containing an AC and а DC motor. The 
AC motor ts used to position its outflow valve when 
operating in the normal and standby mode, while the 
manual mode uses the DC motor. The cabin alti- 
meter, rate of climb, and differential pressure indi- 
cator are pneumatic instruments and require no elec- 
trical power The outflow valves automatically open 
on the ground. іп flight, the forward valve will not 
close beyond the reference dot until after the aft 
valve has closed. This feature provides ventilation 
and cooling for the electronic compartments. 


FAULT LIGHT 


While operating in the normal or standby modes, if 
either or both outflow valves open beyond the nor- 
mal green band with the aircraft above 14,000 feet, 
an altitude switch will deactivate the automatic con- 
trot, apply both outflow valve motor brakes, and it- 
luminate the fault light. This feature is designed to 
prevent the uncontrolled loss of cabin pressure. 


If cabin altitude reaches approximately 11,500 feet, 

a closing signal will drive the outflow valves toward 
closed until the cabin altitude returns to a tevel that 
allows the altitude switch to open. The fault light 
will illuminate and remain on until the manual mode 
is selected for both outflow valves. This feature al- 
lows additional time for crew action in order to avoid 
deployment of the passenger oxygen masks. 
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FAULT LIGHT (Cont'd) 


To obtain cabin pressure control any time during this 
sequence, it is necessary to revert to manual control. 


To extinguish the fault light, it is necessary to select 
manual for both outflaw valves. 


CABIN SAFETY VALVES 


The cabin safety valve is an automatic pressure relief 
valve which acts as a backup for the pressurization 
control system. If the present cabin to ambient dif- 
terential pressure limit exceeds 8.8 PSI, the valve and 
related cover door opens, venting cabin air pressure 
to ambient. When a safety valve opens, the related 
safety valve open light illuminates. When the pres- 
sure is relieved, the safety valves close and the open 
lights go out. The external safety valve cover doors 
will remain open until manually closed on the ground. 


NEGATIVE RELIEF VALVES 


A negative pressure is created whenever the outside 
air pressure becomes greater than the cabin pressure. 
Н the negative differential pressure level reaches 

1 PSI, the negative relief valves open to allow am- 
bient pressure to enter the aircraft. This will resuit 
in the cabin descent rale increasing to the aircraft 
descent rate. 
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CONTROLS AND INDICATORS 
EXTERIOR LIGHTS CONTROLS ------- 
INTERIOR LIGHT CONTROLS 
PILOTS’ LIGHT CONTROLS 
GLARESHIELD LIGHT CONTROLS 
CENTER CONSOLE FLOOD AND 
INSTRUMENT STANDBY LIGHTING 
CONTROLS 
ENGINEER'S LIGHT CONTROLS 
ANNUNCIATOR PANELS 
APU CONTROLS 
APU INDICATORS 
EXTERNAL APU CONTROL PANEL ---- 
GALLEY LIFT CONTROLS 
WEIGHT AND BALANCE PANEL AND 
COCKPIT DOOR RELEASE 
AIDS CONTROL PANEL AND FLIGHT 
RECORDER TEST CONTROL 
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SYSTEM DESCRIPTION 
AUXILIAR Y POWER UNIT (APU) - - - -- - 

Electronic Controller 

Generator Control Unit 

Generator 

Load Compressor 

Bleed Air Shutoff Valve 

ОН System 

Fuel System 

Ejector Door 

Vent Air Valve 

Etectrical Start Power 

Compressor Mode Selector 

Cooling Fan 

Tachometer And Temperature Indicator 

Normal Shutdown 

Automatic APU Shutdown 

Manual Fire Shutdown 

Fault Flags 

APU Advisory Lights 

Master Annunciator Caution and 

Warning Lights 

LIGHTING SYSTEM 
COCKPIT LIGHTING 

Overhead Light 

Flood Lights 

Panel Lights 

Utility Lights 

Annunciator System 
CABIN LIGHTING 
EXTERIOR LIGHTS 

Anti-Collision Lights 

Strobe Lights 

Runway Turnoff Lights 

Landing And Taxi Lights 

Position Lights 

Wing Flood Lights 

Logo Lights 
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SWITCHLIGHT 

GALLEY LIFT 

POTABLE WATER SYSTEM 

AIRBORNE INTEGRATED DATA SYSTEM 
(AIDS) 

AURAL WARNING CHART------------ 
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PILOTS’ CAUTION AND WARNING 
INDICATOR LIGHTS CHART 
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FLIGHT ENGINEERS' ANNUNCIATOR 
LIGHTS CHART 
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LOGBOOK INSTRUCTIONS 


LOGBOOK POLICY £ GENERAL 
INSTRUCTIONS 
RED CIRCLE LOG ENTRIES 
REPETITIVE SQUAWK LOG ENTRIES 
COMPLETION INSTRUCTIONS 


FLIGHT ISOLATION REPORTING 
METHOD (FIRM) MANUAL 


NON-ROUTINE OPERATIONS 


FLIGHT CREW INFORMATION 
BULLETIN (FCIB) 

TEST FLIGHTS 

POST-LANDING INSPECTION 
REQUIREMENTS 
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EXTERIOR LIGHTS CONTROLS 


NOSEWHEEL LANDING LIGHT 


Controls nosewheel light. 


266, 7 - NOSE GEAR LT 
CONT, LAND 


LANDING LIGHT SWiTCHES 


Controls left and right 
landing lights mounted in 
a fixed position in wing 
fillet leading edge. 


259, 10 - WING LANDING 


POSITION LIGHTS 
SWITCH 


Controls forward and rear 
position lights mounted on wing 
tips. 


IN - OFF is extinguished 
and position lights are 
energized. 


OUT - OFF is illuminated 
and position lights are 
deenergized. 


2K3.4,5,6 - WING POSITION 


STROBE LIGHTS 
SWITCH 


Controls forward and aft 
strobe lights, mounted on each 
wing tip. 


IN - OFF is extinguished 
and strobe lights are ener- 
gized. 


OUT - OFFisilluminated 
and strobe lights are deener- 
gized. 


2G5 - STROBE 


EXTERIOR 


WIN LÀ N 
— LANDING 


Mar, ! | ARAM, 


IFEF 
ом 
{к 
mE 


Bi SIT lei x FH: IME һин 


араг 


ANTI-COLLISION 
LIGHTS SWITCH 


Controls rotating lights on 
top and bottom of fuselage. 


IN - OFF is extinguished 
and anti-collision lights are 
energized. 


OUT - OFF в ilumin- 
ated and anti-collision 
lights are deenergized. 


3J15,16,17.18 - ANTI-COLL 
LIGHTS 


——-Wa wz 


pns WHEES 


NOSEWHEEL TAXI 
LIGHT SWITCH 


Controls tow intensity taxi 
light mounted on nosewheel strut. 


2G6, В. CONT TAXI 


RUNWAY TURNOFF 
LIGHTS SWITCH 


Controls lights in fuselage 
wing fillet leading edye. 


2G4, 11- RUNWAY TURNOFF 


LIGHT | 
— mm “e LOGO 


" у" LIGHTS 


SWITCH 
wylia FLULH! WHEEL WEL! 


Controls 
logo lights. 


261,2- 
LOGO LT 


WHEEL WELL 
LIGHTS SWITCH 


Controls wheel well lights. 


IN - ON is illuminated 
and wheel well lights are 
energized. 


OUT - ON is extin- 
guished and wheel well 
lights are deenergized. 


2K1, 2- WHEEL WELL LT 


WING FLOOD 
LIGHTS SWITCH 


Controls fuselage mounted 


lights which illuminate wing 
leading edges and engine inlets. 


IN - ON isilluminated 
and wing flood lights are 
energized. 


OUT - ON is extin- 
guished and wing flood 
lights are deenergized. 


2G3 - WING FLOOD 
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INTERIOR LIGHT CONTROLS 


FASTEN SEAT BELT 
SIGN SWITCH 


ІМ - OW is ifllumınated, single 
chime sounds, and cabin FASTEN 
SEAT BELT and lavatory RETURN 
TO SEAT signs flash for 15 seconds 
and then remain illuminated. 


OUT - ON is extinguished, single 
chime sounds, and cabin and lavatory 
MAGNETIC COMPASS sign lights are extinguished. Anytime 
LIGHT SWITCH passenger Oxygen masks are 
Controls brilliance of presented light comes on. 


EYEBROW PANEL 


magnetic compass lighting. 2C9 - SEAT SIGNS LIGHT SWITCH 
1Е8 - LIGHTS, STBY Controls bril- 
COMPASS liance of eyebrow 
panel lighting. 
2E3 - OVHD ANO 
EYEBROW 
INTERIOR LIGHTS PANEL 
MAGME TIC FASTEN I HUNDERSITDRHM 
jet ALS SEAT BELTS p 
L-] EVE LOCATOR 
THUNDERSTORM 
LIGHT SWITCH 
IN - OW is illuminated 
d all dimmable flight 
LIGHT eWITOH station lights are energized 
to maximum brilliance 
IN - ONisillumi- regardiess of dimming 

NO SMOKING SIGN nated and pilots eye control position. 

SWITCH position locator 15 | | 

illuminated. OUT - ON is extin- 

IN - ON is illuminated, ur | | guished and all flight sta- 
single chime sounds, and о " он екип tion lights are controlled 
cabin NO SMOKING signs guisnec апа plots eye by respective dimming 

position locator is oft control. 


flash for 15 seconds and 
then remain illuminated, 342 - THUNDERSTOAM LT 


- TN 2E1- EYE LCT AND 
OUT - ON is extinguished, APRCH CHART 
single chime sounds, and 
cabin NO SMOKING signs 
are extinguished. 


2с10 - NO SMOKING SIGNS 
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PILOTS’ LIGHT CONTROLS 


WARNING, CAUTION AND 
ADVISORY INTENSITY 
SWITCH 


IN ОМ illuminated 
when all pilot warning, 
caution and advisory 
lights are dimmed. 


GENERAL COCKPIT 
—= LIGHTING SWITCH 
; ©) =] А pushbution type switch 
— I © controls the lights located in 


the flight station ceiling. 


City LER 
wt reek AL 


А similar type switch 


OUT BAT іе illuminated | | insid " 
when full bright illumination ocated just inside the flight 
these lights. 
Each time either switch 15 
pressed, ON/OFF status of 
PANEt BACK lights changes. 


LIGHTING CONTROL — 2K10 - OVHD FLOOD 


Controls intensity of the 
pilots’ overhead panel back 


lighting. WARNING, CAUTION AND ADVISORY 


2E3- OVHD & EYEBROW LIGHT TEST SWITCH — GENERAL COCKPIT 
PNL INTENSITY LIGHT 


2М7, 8,9, 10- OVERHEAD L, IN Й All pilots panel warning, caution, and SWITCH 
advisory lights except fire warning are illuminated. | | 
L-CTR, R-CTR | | | . | Controls intensity, from 

R R Lights will remain on for 5 minutes unless switch DIM to BRT of head 
и positioned to OUT. ON legend illuminated with н to · о" overnea 
switch in, even if test is terminated by the timer. igh ts. 
Piloty warning, caution, and annunciator lights 2K10 - OVHD FLOOD 
will flash at 90 flashes per minute for a period of 


10 seconds and then illuminate steadily. 


OUT - QW is extinguished and individual switches 
control lights. 
2H8, 9, 10- PILOTS IND LT TEST 1,2,3 


PILOTS’ ENGINE 
INSTRUMENTS 
LIGHTING INTENSITY 
SWITCH 


Controls intensity of 
integral lighting of instru- 
ments and panel back light- 
ing. 

3113 - СТА INSTR & GLARE 


SHLD 
1122, 23-CTRLER 


CENTER CONSOLE LIGHTING 
INTENSITY SWITCH 


Controls intensity of the center 
console panel back lighting. 


2E10, 5- CTR CONSOLE PNL 
2М1, 2, 3,4, 5 FWD CONSOLE. AFT 
CONSOLE L&R 
AND THROT STAND 
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GLARESHIELD LIGHT CONTROLS 


a RES ARE E 


GLARESHIELD PANEL LIGHT CONTROL й Р 
Controis glareshield panel backlighting intensity жоға С 


OFF to BRT. “у 
2M6 - GLARE SHLD a кə ` 

g CAPTAIN'S UTILITY 

LIGHT CONTROL 
CAPTAIN'S AND CENTER INST wA NGA. Control шулап 
PANEL FLOOD LIGHT CONTROL — y опто! чтипаноп! 

КАП "m captain's lap area, Light is Io 
Controls captain's and center instru- — 4 cated in the ceiling and is moun- 
ment panel lighting intensity. LO), e ted on a swivel, Pushbutton 
on/off switch in center of 


3.5. 
САРТ E F/O FLOOD Intensity control knob. 


343 -CREW UTILITY LIGHTS 


P4 о A CAPTAIN'S INSTRUMENT PANEL CONTROL 


Controls captain's panel backlighting, instrument 
Pa / integral lighting, captain's side interphone, oxygen 
regulator, first observer's audio selector panel, and 
first and second observers’ oxygen regulator panel 
lights. 


3112 
1120, 21 - CAPT L & R 


FIRST OFFICER'S UTILITY LIGHT 
CONTROL 


Controls illumination in first officer's lap area. 
Light is located іт ceiling and mounted on à swivel, 
Pushbutton on/off switch in center of intensity con 
trol knob. 


3J3 - CREW UTILITY LIGHTS 
FIRST OFFICER'S 


INSTRUMENT PANEL 
CONTROL 


FIRST OFFICER'S INST 
PANEL FLOOD LIGHT 
CONTROL 


| Controls first officer's panel 
Controls first officer's instrument 


| EN backlighting and instrument inte: 
N gral lighting, Also controls first 
officer's side interphone and 
—À 


oxygen regulator panel lights 


panel [lighting intensity. 


345 САРТ & F/O FLOOD m | 
Baitast breakers are located in B e 
forward electronig service EN V Hj. 


center ` CÓ 


2E5, 9 - F/O INSTR 
1124, 25 - F/OL ER 
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CENTER CONSOLE FLOOD AND 
INSTRUMENT STANDBY LIGHTING CONTROLS 


CENTER CONSOLE 
FOOD 


CENTER CONSOLE FLOOD LIGHT 
SWITCH 


Controts light intensity, from OFF to BAT, of the 
center console flood light. Light ts emitted through a 
slot in the panel. 


344 - CTR CONSOLE FLOOD 


INSTR STBY LIGHTS 


o) HB PM T 


INSTRUMENT STANDBY LIGHT 
INTENSITY SWITCH 


Controls light intensity, dim or bright, of standby 
lights for the main and flight engineer's instrument 
panels. Light comes on automatically with 
loss of DC essential bus, 


3J11- STBY LT RELAY 
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ENGINEER'S LIGHT CONTROLS 
BRIGHT DIM SWITCH 


IN - DIM is illuminated and all warning, caution 
and advisory lights are dimmed on engineer's 
panels. 


QUT - ВЕТ is illuminated and full bright illumination 
is provided. 


INSTRUMENT AND SIDE PANEL 
INTEGRAL LIGHTS 


Controls illumination 
intensity, from OFF to ВАТ, of 
engineers panel instrument 
integral lights. 

38831, 32, 13, 14 - UPPER 

LOWER LEFT & RIGHT 


UPPER AND LOWER 
PANEL FLOOD LIGHT 


Controls engineer's 
flood light above upper panel. 


AM - F/E FLOOD LIGHTS 


LIGHTS 
Yr AI É L CHYD 


t ALT ION 
аруз 


DESK UTILITY LIGHT 


Pushbutton switch 
in knob canter turns 
light on or atf, Rotat- 
ing knob adjusts brightness. 


PANEL AND SCHEMATIC O 


BACK LIGHTING UFF BRF 
Controls толомок menan TS PANE 
trom OFF to BRT, of the system 


schematic lines and par '! legends. 


262 РЕРМ ПЕЕ BR! 303. CREW UTILITY LIGHTS 
3CC9 to 18 FLT ENGR " 
PANEL LIGHTS a Se 


ENGINEERS 
OVERHEAD AND AFT 
CIRCUIT BREAKER 
PANEL LIGHTS 


Controls panel backlighting. 


3889, 10-CKT BAKR PNL 
CB2 CB3 


PILOTS’ CIRCUIT BREAKER LZ ” _ 
PANEL LIGHTS 


Controls panel backlighting 
from OFF ta BAT. 


2E11 СКТ ЯПКА РАМІ 


TEST SWITCH 


IN . OW is illuminated and ali warning, caution and 
advisory lights on anginasr's panels ars illuminated 
axcapt the fire detector lights. The lights will remain on for 
5 minutes and then go out. ON remains illuminated with 
switch iN, aven if test is terminated by the timer. 


OUT - Terminates test at any time. 


F 1-5001-6- 
2H1, 2, 3,4, 5- F/E IND LT TEST 001-6009 


— ———5E———————————'ÓÓÓBÓMÓÓÓÓÓÓÓÓUÓD D A———LGA&. sw—ARrrKrrm a sr. 
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ANNUNCIATOR PANELS 


EX 


1L8 - ANN RESET 


MASTER ANNUNCIATOR PANEL 


Master annunciator panel located on the pilots’ center instrument 
panel, provides system red warning and amber caution indications, 
Genarally, detail indications of the conditions are presented on 
other panals in the flight station. 

Annunciator panel indications flash for 10 seconds then remain 
illuminated until the announced condition is corrected or until 
the indicator is manually reset. 

On a pilot panel bulb test any reset faults that still exist will be 
recalled. 


Оң PRESS 
ENG 1 


MACELLE 
НО 1 GVHT 


TURB AIR 
OVHT ENG I 


GROUND 
PROXIMITY 
FIRE 
ОЕТ LOOP 


HYDRAULIC 
SYSTEM 


FUEL 
SYSTEM 
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DIL PRESS 
ENG 2 


НАСЕ (Е 
NO 2 OVKT 


TURB AiR 
OVHT ENG 2 


ENGINE 2 
FAIL ARMES 


ICING 


FLT CONT 
PANELS 


VERTICAL 
GYRO 4 
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GH PRESS 
ENG 3 


NACELLE 
NO 30YHT 


TURB AIR 
ОУНТЕМО З 


LOW BRAKE 
PRESSURE 
DUAL AL 
NOT AVAIL 
RUDDER 
HYDR LMTR 
RUDDER 
MECH LMTR 


НАР CRS 
(NOP 


ELECTRICAL 
SYSTEM . 


ESS STBY 
POWER 


ENG APU 
STATUS 


ECS 


FLAP LRS 
LIMITING 


ROLL SPEEO 
BRAKE 


CAUTION AND WARNING ANNUNCIATOR RESET 


Momentary pushbutton switch to reset and extinguish the caution 
and warning annunciator lights, 


AREA OUCT 
QVERHEAT 


RAT 
DEPLOYED 
WHEELWELL 
FIRE 


BRAKE 
TEMP 


ANTI 
SKID 


DOOR 
OPEN 


AUTO CNO 
SPLRS INOP 


LH FWO FWD RH FWD 


curas | CARGO | ENTRY 
LH CTR CTA RH СІН 
сандо | ENTRY 
LH AFT AFT RH AFT FWD 
LARGO 5 BUCT 


ENTRY ENTRY 
ESCAPE AFT 
on сме ЕСІ 


ENGINEERS ANNUNCIATOR PANEL 


Annunciator panel at the engineer's position provides 
visual indications of minor hazard conditions such as 
doors and openings not securely closed, 

Indications are illuminated until the announced condi- 
tion is corrected, 


LH GEAR [NOSE GEAR] RH GEAR MAIN 
DOOR 0098 DOOR ELEC 
LE SLAT TAIL BLEEDDUCT| УНР ANT 
LOCK SKID DVERPRESS[ ANTI ICE 
AS YM WATER WATER 

DET FAULTE CPRSR 1 [LIME НТА 

ТЕ FLAP WATER 
LOCK [PRSR 2 
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APU CONTROLS 


START SWITCH 


Momentary switch to initiate automatic starting 
cycle for cranking, fuel flow, end ignition. 
Secandary firewall fuel shutoff valve opens if 
dosed by fire pull. 

3513 - POWER CONTROL 


AUTOMATIC FIRE SHUTDOWN 
ARM SWITCH 


Arms automatic fire shutdown pro- 
tection and extinguisher discharge. 
ts always armed while on the ground. 
ІМ - ARMED is illuminated 
and automatic fire shut- 
down is available. 
OUT - ARMED is extinquished 
and sutomatic fire shut- 
down is not available in- 
ttight. 
2L8 - MLG GND SENSE. 
3513 - POWER CONTROL. 
1C18 - APU FIRE SHUTDOWN. 
197 - APU FIRE SHUTDOWN. 
118 APU SEC EMER SHUTOFF 
3815 - PRI F W SOV. 


AUTO FIRE 
SHUTDOWN 
I ' 


COMPRESSOR MODE SELECTOR 


Selects APU compressor air flow output. 

MIN + Selects reduced air flow for ground 
operation when requirements are low. 

NORM - Supplies adequate flow for all norma! 
operations. 

MAX - Select large airflow for rapid environ- 
mental changes. 

3813 - POWER CONTROL, 


(5845) 
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BLEED AiR SHUTOFF VALVE SWITCH 


Permits opening and closing of bleed sir S/O valve. 
Will not open until APU is up to speed. 

IN - OPEN is iiluminated when the valva is open. 
OUT - OPEN is extinguished and valve is closed. 
3518 - APU BLEED AIR VALVE. 


STOP SWITCH 


Momentary switch permits normal 
stop of APU at any time. The 
stop switch inputs a false overspeed 
signal into the shutdowm circuit 
thereby checking out the overspeed 
protection on avery ground shut- 
down, 

3513 - POWER CONTROL. 


'MASTER POWER SWITCH 


ON - Opens primary firewall shutoff valve. Arms 
seconday firewall shutoff valve if closed. 
Arms lights on APU panel, fuel panel, and 
electrical panei. 

OFF - Closes primary firewall shutoff valve and 
removes power from APU controls. 

3810 - BAT PWR. 

3513 - POWER CONTROL. 
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APU INDICATORS 


NG TACHOMETER 


Indicates main angina speed. 
3512 - CONT PAR. 


TEST SWITCH 
Pressure tests tachometer by driv- 
ing pointer to З o'dock, 


OIL LOW PRESSURE 


Fault flag indicates low APU oil 
pressura and automatic shutdown, 


3512 - CONT PWR. 


N> OVERSPEED 
Fault flag indicates N. (free turbine! 
очвгървей and automatic shutdown. 
3512 - CONT PWR. 


LOW 
PRESS 
GIL OL 
DON'T LOAD LIGHT 

OOORS IN-TRANSIT is extin- C) 
guished, and APU should not 

Бе loaded because APU Мо is 

below 35% or above 105% 

RPM. 


3512 - CONT PWR. BATTERY E DOORS IM 


CONDITIONE TRANSIT 


BATTERY CONDITION LIGHT 
Battery cell is shorted or battery із overheated. 
3A15 BAT CHG. 


VENT CLOSED LIGHT 

APU compartment vent outlet is 

dosed by FIRE PULL handle or 

by auto shutdown. 

3515 - EJECTOR AND VENT 
VALVE. 


DOORS IN-TRANSIT LIGHT 
APU inlet and ajector doors are 

in transit. 

3513 - POWER CONTROL. 


(5844) 
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HIGH 
TEMP 


E 
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TURBINE GAS TEMPERATURE INDICATOR 
Indicates ТОТ anytime APU master power switch 


is ON. 
3512 - CONT PWR. 


HIGH ОЦ TEMPERATURE INDICATOR 


Fault flag indicates high oil temperatura 
and automatic shutdown. 
3513 - POWEA CONTROL. 


ТСТ OVERTEMPERA TURE 


Fault flag indicates high turbine gas 
temperatura jand automatic shutdown, 
3512 - CONT PWR. 


OVER 


TEMP RESET SWITCH 
TGT Pushbutton switch reset indicator 
fault flags. 


3513 - POWER CONTROL. 


QUANTITY LOW OIL QUANTITY LIGHT 


Indicates servicing will be required. 
3511 - IGNITION 


MAX MODE LIGHT 


APU compressor is producing 
maximum air flow regardieas of 
Position of compressor mode 
selector, 

3513 - POWER CONTROL. 


- INLET FLOW LIGHT 


APU has automatically shutdown due to load com- 
pressor inlet restriction. 
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EXTERNAL APU CONTROL PANEL 


у 
ҒА » 
M 
- ALS 
=" — > 


~. 
——- 


LIGHT TEST SWITCH APU FIRE LIGHT 


ON - APU fire warning system 


Tests panel annunciator lights. 
activated. 


EXTINGUISHER 
DISCHARGE LIGHTS 


On indicates bottle pressure is be- 
low limits. 


NORM STOP SWITCH 


Electrically connected to F/E APU 

panel STOP switch. 

PRESS - Results in manual shut 
down sequence as F/E 
panel STOP switch, 


EXTINGUISHERS 


POWER ON LIGHT 
illuminated when APU MASTER POWER switch is 


FIRE PULL HANDLE 


on. Provides complete circuit for Master Power Pulling initiates fire shut down. Other functions 

Switch holding coil. similar to cockpit АРІ) fire handle. 

PRESS - Opens latching coil circuit, Master Power ROTATE - Clockwise discharges main bottle. 
Switch trips off, removes control power Counter clock wise discharges alter- 
from APU circuit, nate bottle. 

(6152) 
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GALLEY LIFT CONTROLS 


LSPER CONTROL 


MASTER KEY SWITCH 
OFF . Power removed from both м. 
BOTH - Power available to both lifts. 


ONLY Only selected lift powered, 


MOTOR SELECTOR 
SWITCH 


NORM - Normal position 
with two motors 
operating. 


LIFT CONTROL SWITCHES 


A (UP) - When pressed, both 
motors anergized to 
move cage up if both upper 
and lower doors ara closed. If 
serving cart is stowed on top 
of cage ИН will not operate. 


A - В motor removed 
from system. 


В . A motor removed 
from system. STOP - Overrides any signal 


to stop cage. 


V (DOWN) - When pressed,both 
motors snergized to move 
cage down if both doors 
are closed. 


INNER CAGE CONTROL 


LIFT CONTROL SWITCHES 


With both switches held up, the lift up 
circuits are powered, 


With both switches held down, the lift 
down circuits are powered. 


F1-5001- 6-012 


Egg 
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WEIGHT AND BALANCE PANEL 
AND COCKPIT DOOR RELEASE 


GROSS WEIGHT/CENTER OF GRAVITY 
INDICATOR 


Displays either aircraft gross weight 
or % mean serodynamic chord as selected 
by selector switch. 


GROSS WEIGHT SELECTOR SWITCH 


Aircraft total gross weight displayed 
on indicator lights. 


Percent MAC displayed on indicator 
lights. 


CENTER OF GRAVITY LIMIT LIGHTS 


CG FWD - Center of gravity forward 
of 12%. 


Сб АЕТ . Center of gravity aft of 
32%. 


2Р5, 6 - WEIGHT 
& BAL 


HARD LANDING iNDICATOR POWER SWITCH 


Indicates stress forces fait by IN System powered and ON light illuminated. 
individual wheels. Light remains on , 
until reset. GUT - System deactivated, 


AMBER - 2% feet/sac to 5 feat/sec 
RED - Over 5 feet/sac SYSTEM TEST SWITCH 


Drives indicator to 100 as indication 
of satisfactory test, All lights illuminate 
while switch is pressed, 


To terminate test prass switch again. 
PROJECTOR OPERATING LIGHTS 


FWD is illuminated when forward 
cabin projector is operating. AFT is illum. 
inatad when mid cabin or AFT cabin 
projectors ara operating. 


DOOR RELEASE 


COCKPIT DOOR RELEASE ovis 
SWITCH MOVIE INTERRUPT SWITCH 
Releases lock at cockpit door. Guardad alternate action switch 


that shuts off all power to tha movie 
projector. OFF indicates projectors 
are deanergized. 


2F8 - DOOR LATCH RELEASE 


г 1-9002- 5-013 
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AIDS CONTROL PANEL AND FLIGHT RECOROER TEST CONTROL 


POWER CONTROL 
SWITCH 


Controls power to 
flight data recorder 
system, Power 15 being 
supplied axcept whan 
switch reads OFF. 


AIDS 


(MONTH = 0AY—dq[—1/0 GROSS WT x 00— 
— SYSTEM SELECTOR 
SWITCH 


Selects system 
from which troubla 
data sample is to be 
recorded on incre- 
mental racordar. 


RECOROING IN 
PROGRESS INDICATOR 


Ramains lighted 
until manual re- 
cording is completa. 


SYSTEM 


ENGINE SURF CONTROLS 


MANUAL RECORD 
SWITCH (MOMENTARY) 


RECORDING IN 


PROGRESS , | 
ALL O 
QU ` 
MANUAL RECORD 


initiates sequence 
that will cause trouble 
data to be trenscribed 
on incremental recordar. 


SYSTEM THUMBWHEEL FLIGHT DATA RECORDER 

SWITCH SWITCH AND INDICATOR LIGHT 
Selects subsystem, Switch checks operational 

within a system status of racorder. Light indicates 

salectad on salactor systam is operative, 


switch, from which 


data is to ba recorded on 
incremental racorder. 3H10, 11, 12, 13. AIDS/FLT ALDA 


Ғ1-5002-6-014 
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AUXILIARY POWER UNIT (APU) 


The auxiliary power unit is a self-contained unit 
with automatic control for starting, stopping, and 
maintaining safe operating limits. [t is tocated in 
a fireproof compartment in the bottom aft por- 
tion of the fuselage, forward of No. 2 engine and 
below the S duct, 


The APU is used primarily for ground operation but 
can be used in flight as a power source for air condi- 
tioning, hydraulic power, and electrical power. 14 15 
capable of operating up to FL 310 and can be 
started below FL 250. 


The APU consists of a compressor, two turbine stages, 
and accessories. The first turbine stage (Ng) powers 
the compressor. The second turbine (Мо), or free 
turbine, drives the gear box which then drives the 
load compressor, generator, and cooling fan. The 
output shaft of the APU 15 controlled to a constant 
speed, eliminating the need for a generator constant 
speed drive unit (CSD). IF Na RPM remains at 100%, 
the generator frequency is 400 Hz. 


The APU obtains fuel from the supply line to the 
No. 2 engine, И has its own oil system, Starting 
electrical power is taken from the aircraft battery. 
Control power is from the OC Ground Service bus 
or the battery. 


ELECTRONIC CONTROLLER 


An electronic controller, located in the aft cargo com- 
partment, controls all automatic functions including 
starting, stopping, emergency protection, and speed 
and load control. 


GENERATOR CONTROL UNIT 


The generator control unit protects and controis the 
APU generator. 1t provides protection for the electri- 
cal system from most faults, regulates the generator 
voltage, and controls operation of field relay, gener- 
ator breaker, and AC tie breakers. it is powered by 
the permanent magnet generator (PMG) or DC Stand- 
by bus. 
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GENERATOR 


The generator can be used to power the aircraft elec- 
trical system on the ground or in flight, When engine 
generators are not operating and external power is 
off, the APU generator can power the AC busses 
through the AC Tie bus. There is no CSD as the 
free turbine (N>) maintains constant speed. The 
generator lubrication and cooling oil is a separate 
system with low pressure and overtemperature moni- 
tor lights on the electrical panel, The generator will 
operate in parallel with the engine generators but not 
with external power 


LOAD COMPRESSOR 


The load compressor is powered from the free tur- 
bine (No). It is a single stage compressor, mounted 
on the engine gear box drive shaft, It supplies the 
air demands required by air conditioning, hydraulic 
pumps, and engine start, Variable inlet guide vanes 
contro! the amount of air going into the load com- 
pressor to maintain a constant air mass. Before the 
air can be used, the bleed air shutoff valve must be 
opened, Any excess load compressor atr is dumped 
into the APU engine exhaust system. Generator 
requirements take priority over air loads by reducing 
inlet guide vane angles to maintain electrical needs 
as the APU maximum load limit is approached. 


BLEED AIR SHUTOFF VALVE 


When the bleed air shutoff valve is open, APU load 
compressor ан is connected to the aircraft pneumatic 
manifold. This vatve is controlled by a two-position 
switch tight, When pressed, an open light will come 
on when the valve opens. When the switch 15 released 
fout), the valve closes and the open light goes out. A 
check valve prevents backflow into the APU. 


OIL SYSTEM 


The APU has its own oil system. The oil pump de- 
livers oil for required tubrication through a filter to 
a heat exchanger and back to the oi! tank Fault 
flags will appear on the APU control panel and the 
APU will shut down if oil temperature or pressure 
are abnormal. A low quantity light on the control 
panel will illuminate, when on the ground, if servicing 
is required. 


6.04.02 
SYSTEM DESCRIPTION 


AUXILIARY POWER UNIT (APU) (Cont'd) 
FUEL SYSTEM 


Fuel is supplied to the APU through the No. 2 
engine fuel supply line. It can use fuel from any 
tank provided the appropriate crossfeed valves are 
open. The APU will start without fuel pumps 
operating up to an altitude of 14,000 feet. The 
fuel system incorporates two tandem emergency 
shutoff valves at the APU fire wall. The primary 
valve is opened by the master power switch and 
the secondary valve is normally open ali the time. 
Both valves are closed by the APU fire pull handle 
or an automatic fire shutdown. In-transit lights 
on the fuel pane! illuminate as the valves open or 
close, 


EJECTOR DOOR 


The ejector door is controlled by an electric actu- 
ator. Air enters the APU through a fixed opening 
and exits through the ejector door, As the air exits, 
it provides cooling for the oil heat exchanger and 
ventilation for the APU compartment 


When the start switch is pressed, the door opens in 
about ten seconds. When the stop switch 15 pressed, 
the doors close after the stop sequence is completed. 
Vhis takes about two minutes. As the door opens 
or closes, an in-transit light on the panel illuminates, 
If the master switch is turned off before the door 
closes, it wil! remain open. The door will close 
automatically with an automatic fire shutdown o; 

if the fire handte is pulled, 


VENT AIR VALVE 


The motor-driven vent alr valve is installed in the aft 
end of the APU compartment. The valve is normally 
open to provide ventilation. The valve is closed auto- 
matically with an auto fire shutdown or if the fire 
handle is pulled. An advisory light on the control 
panel will ІНәтіпаіе if the valve is closed. 


ELECTRICAL START POWER 
The battery supplies starting power through the 


master power switch. Once the APU is operating, 
the DC Ground Service bus provides control power. 
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The starter is energized after the door in-transit light 
goes out and is de-energized at 55% No 


A battery condition light on the control panel indi- 
cates the status of the battery. The light will be on 
it the battery is overheated or a cell is shorted. An 
APU start should not be attempted when the bat- 
tery condition fight !s оп. 


Turning on the master power switch connects the 

APU to the battery and arms all APU controls and 
indicators for operation. The battery switch does 

not have to be on to provide battery power to the 
starter 


COMPRESSOR MODE SELECTOR 


The compressor mode selector is a three-position 
switch located on the APU control panel. It provides 
the following modes of operation for the inlet quide 
vanes” 


Minimum mode - The guide vanes are in the 
closed position. In this position a minimum 
volume of air is processed by the compressor. 


Normal mode - The inlet guide vanes modulate 
to provide the amount of air needed by pneu- 
matic loads. 


Maximum made - The guide vanes are fully 
opened (except to protect electrical needs} and 
provide maximum air to the load compressor. 
The APU automatically shifts to this mode any 
time the engine ground start switch is pressed. 
An annunciator light indicates this mode of 
operation. 


COOLING FAN 


The cooling fan is powered though the gear box by 
the М2 turbine. lt draws air from the inlet epen- 
mg and discharges it through the ejector door. The 
air is used for oil cooling and compartment ventila- 
tion. The fan operates any time the APU is oper- 
ating. 


TACHOMETER AND FEMPERATURE INDICATOR 
The Ng tachometer ts tocated on the control panel 


and indicates the RPM of the gas turbine. It is 
armed when the APU master switch is on. 
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AUXILIARY POWER UNIT (APU) (Cont'd) 


The turbine gas temperature (TGT} is armed when 
the master power switch is on, During starting, fuel 
and ignition are supplied at 10% Ng. 


The starting ТОТ limit is 760%. and after the APU 
is operating, the limit shifts to 1066°C. Automatic 
shutdown will occur and the overtemperature flag 
will show if either of these temperatures are ex- 
ceeded. 


There is no № indicator, however, APU generator 
frequency can be used as a monitor, If the frequen- 
cy is 40 Hz, No is 100%. If an № overspeed occurs 
(110%), the APU will automatically shutdown. This 
is equivalent to 440 Hz. 


NORMAL SHUTDOWN 


This is accomplished by pressing the stop switch 
which trips the APU generator breaker and puts the 
APU into an 80 second idle cool down period. At 
the end of this cycle, the М2 overspeed circuit is 
energized causing shutdown. This also removes 
power from the controtler, which closes the APU 
fuel shutoff vatve. 


The shutdown суче takes about 40 additional sec- 
onds, at the end of which time the door is closed 
and the door light qoes out. 

AUTOMATIC APU SHUTDOWN 


An automatic shutdown will occur if any of the 
following takes place: 


Overspeed Мо 
Low ait pressure 

Fault flags 
High oil temperature 


Overtemperature TGT 


Restricted inlet air flow 


Loss of electrical power to electronic controller. 


More than 40 seconds for N. to reach 55%. 


APU fire (May be disarmed in flight if the auto- 


fire shutdown switch is out) 
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MANUAL FIRE SHUTDOWN 


If the automatic feature does not operate, manual 
fire shutdown can be initiated by pulling the fire 
pull handle at the engineer's station or at the exter- 
nat APU control beneath the aircraft. The APU can 
also be stopped by pressing the stop switch at the 
external panel. 


FAULT FLAGS 


Fault flags are provided to indicate N> overspeed, 

low oil pressure, high oil temperature, and TGT 
temperature above limits The flags will appear any 
time the warning lights are tested A push-button 
reset switch resets the flags. The switch is located 
just to the right of the fault flag on the control panel. 
Flags in view will pot prevent an APU start. 


APU ADVISORY LIGHTS 


The following amber lights are installed on the con- 
trol panel. These are advisory lights and may not 
require any immediate action. 


Don't load - APU is not up to speed and can- 
not assume any electrical or pneumatic toads. 
Comes on after door in-transit light goes out 

and goes out when No ts above 95%. 


Door in-transit - Ejector door is opening ar 
closing, 


Vent closed - APU compartment vent valve is 
closed. 


Low oil quantity - ОП quantity is below a re- 
servicing level. Armed only on the ground. 


Fuel filter - Fuel filter is becoming clogged 


Battery condition - The battery is too warm or 
a cell is shorted. 


Intet flow - The flow through the intet guide 
vanes is restricted and the APU has automati- 
cally shutdown. The master power switch must 
be recycled to restart, 


Maximum mode - Ihe inlet guide vanes are 
open to produce maximum air flow. 
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SYSTEM DESCRIPTION 


AUXILIARY POWER UNIT (APU) (Cont'd) 


MASTER ANNUNCIATOR CAUTION AND WARN- 
ING LIGHTS 


The following lights on the pilots caution and warn- 
mg panel indicate APU problems: 


Engine/APU status - Indicates automatic APU 
shutdown, 


Electrical system - Indicates APU generator oil 
overheat or pressure tow. 


LIGHTING SYSTEM 


The aircraft lighting system is comprised of five 
major subdivisions. These include the cockpit, cabin, 
cargo and service compartments, exterior, and emer- 
gency fighting. Fluorescent or incandescent lights are 
used as requirements dictate, All of the emergency 
lighting and most of the exterior lighting is incandes- 
cent. 


All instrument, annunciator, and lighted indicator 
lamps can be replaced from the front of the panels. 
Illuminated switch lights, both square and rectangular, 
are used in the cockpit and have front face lamp re- 
placement capability without the use of tools. The 
integral panel back fighting lamps cannot be replaced 
without removing panels. 


Separate lighting controls are provided at each crew 
position. The captain and first officer controls are 
located in the glareshield, center console, overhead 
panel, and eyebrow panel, The engineer controls 
are located in the lower left portion of his panel. 


COCKPIT LIGHTING 


All instruments are back lighted. A switch for each 
crew member controls the intensity. The magnetic 
compass has a separate control. A thunderstorm 
switch on the eyebrow panel increases ай dimmed 
lighting to full bright, regardless of each intensity 
control setting. 


OVERHEAD LIGHT 


A single overhead dome light, which provides gen- 
eral cockpit tighting, has a Separate dimming con- 
trol on the pilot overhead panel. This light may 
also be turned on or off from a switch at the cock- 
pit entrance door. 
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FLOOD LIGHTS 


Fiuorescent lights with separate dimming controls 
are used to floodlight the pilot and engineer instru- 
ment panels. 


PANEL LIGHTS 


All instrument panels are integrally backlighted. The 
controls far the pilot panels are on the end of the 
respective glareshield. The control for the engineer 
panel ts on its lower left corner. 


UTILITY LIGHTS 


Individual utility lights are provided for each crew 
member and the two ACMs. Each light has an ad- 
justable beam and dimming controt, Controls for 
the captain and first officer are located on the 
respective glareshield side panels. The engineer 
utility light control is on his lower teft side panel 
The ACM fight controls are located at their positions. 


ANNUNCIATOR SYSTEM 


Annunciator lights include aH o? the warning (red), 
caution (amber), and advisory (white, blue, or green) 
lights located in the cockpit. The captain or first 
officer can check all annunciator lights by means of 

a test switch on the overhead panel. The engineer 

has a similar switch on the lighting panel at his station. 
A switch at each control also provides bright/dim 
control for these annunciator Sights. 


CABIN LIGHTING 


Lights are provided for the cabin entrance areas, stor- 
age areas, lavatories, and the buffet area. Sidewall 
lighting is provided by fluorescent assemblies over the 
windows. Controts for dimming are at the left flight 
attendant's panel. The ceiling contro! is also at this 
panel. Self-iHuminated switches are labeled the same 
as the lights they control or the function they per- 
form, The emergency tights may be activated from 
the cockpit, forward attendant, or aft attendant 
panels. 


EXTERIOR LIGHTS 


The exterior fights include anti-collision, strobe, run- 
way turnoff, landing and taxi, position, and teading 
edge wing lights. All controls are located on the eye- 
brow panel. 
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EXTERIOR LIGHTS (Cont'd) 
ANTI-COLLISION LIGHTS 


Two rotating tights are installed side by side on the 
bottom and two on the top of the fuselage. 


STROBE LIGHTS 


The strobe lighting system consists of a high intensity 
white light at each wingtip. This provides full cover- 
age around the horizon. 


RUNWAY TURNOFF LIGHTS 


А fixed position runway turnoff light is installed in 
the teading edge of each wing fuselage fillet. They 
provide a wide beam for side and forward lighting 

while taxiing and serve as ground floodlights during 
servicing. 


LANDING AND TAX] LIGHTS 


Two landing lights are installed, one in each wing 
fuselage fillet. These are fixed lights, as are two 
fixed lights on the nose landing gear. The nose wheel 
lights are dual filament, one for landing and one for 
taxi. Separate toggle switches control the landing 
tights, nose landing lights, and taxi tights. 


POSITION LIGHTS 


Forward and rear facing position lights are provided 
on each wing tp. 


WING FLOOD LIGHTS 


The wing flood fights are placed on each side of the 
fuselage to ¡Huminate the wing leading edge and the 
engine inlet lip. The lights provide a visuat check 
for icing conditions, 


t OGO L!GHTS 


A togo light installed on each side of the horizontal 
stabitizer will illuminate the TWA symbol. 


SWITCHLIGHT 


The term switchlight is used to identify an assembly 
consisting of a push-button switch and a lens cap 
with a back lighted Jegend or flowbar. These 
switches are avaitable tn a four-lamp square configura- 
tion or a two-lamp rectangular configuration. The 
switches are either the momentary type or the two- 
position, press in - press out type. 
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SYSTEM DESCRIPTION 


Rectangular lenses consist of only one legend. 
Square lenses may be divided to form two legends 
to indicate more than one condition, such as оп 
and fail, or open and closed. Different colors and 
types of legend may be mixed on the same square 
lens. 


The lens assembly 15 gripped by the edges and pulled 
out of the switch housing to replace lamps. |f this 
action is required in flight, caution shouid be used 

to prevent activating the switch when the assembly 

is put back in the switch housing. In some cases, the 
associated circuit breaker should be pulled first. 
When the lens assembiy 15 replaced, be sure the top 
mark is up before pushing into the housing. 


GALLEY LIFT 


Each lift is operated by two electric motors energized 
from the Passenger Service busses. Either motor can 
operate the lift but oniy at half speed. For smoother 
operations onty one motor is used during the start 
and stop phases. 


To operate the lift, the master key on the upper con- 
trol paneí must be selected to the desired position. 
Both the upper and lower entry doors must be closed 
before the control panels are armed. |f a serving 

Cart 15 stowed on top of the cage, a switch will pre. 
vent lift operation, 


[he tft can be stopped or moved in either direction 
by the control switches located at both entry doors. 
The lift may also be operated from the inside using 
two controls positioned so that two hands are re- 
quired. The lower entry door cannot be opened 
from the outside until the cage 15 full down except 
with a coin slot latch. 


With one motor inoperative, place the selector switch 
on the lower galley contro! to the operating motor 
position, This will modify the circuit to provide full 
operation (hatf rate) with the selected motor. 


POTABLE WATER SYSTEM 


The potable water system is pressurized by two elec- 
tric motor air compressors, Either compressor can 
supply sufficient air volume to maintain system oper- 
ating pressure. 


Operating power for each motor is from circutt 
breakers on the right hand galley circuit breaker 
panel. Control and indicating power is from a circuit 
breaker on the left hand galley circuit breaker panel. 
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SYSTEM DESCRIPTION 


POTABLE WATER SYSTEM (Cont'd) 


System pressure 15 controlled by a tank pressure sens- 
ing switch for each compressor motor. When pres- 
sure is below normal, the switches close and power 
each compressur motor. When pressure returns to 
normal, the switches open to remove power fram 
both compressor motors, 


A check valve located in the outlet port of each com- 
pressor monitors compressor output. With the sys- 
tem demanding pressure and no compressor output 
sensed, the check valve will close and turn on the 
related engineer's water compressor fail light. When 
the system is not demanding pressure, the fail lights 
are disarmed. With one compressor inoperative, its 
fail tight will go out when the operative compressor 
is able to supply normal pressure. 


AIRBORNE INTEGRATED DATA SYSTEM (AIDS) 


The AIDS automatically records aircraft system per- 
formarıce parameters at preprogramed intervals dur- 
ing each flight. The system performance data may 
also be recorded at random by use of a manuat select 
switch. A sub-system select switch is provided to 
isolate a specific system if desired, 


The AIDS consists of electronic units in the avionics 
compartment which compila the information gather- 
ed from the aircraft systems data sensors. A соп- 
tinuous loop recorder records data temporarily on 
magnetic tape, This information is stored for 5 min- 
utes, then erased. An incremental recorder records 
data for permanent records. The ftight recorder is 
included in, and receives its required data inputs 
from, the AIDS components. The data entry/control 
unit in the cockpit is used by the crew toinsert flight 
information and to control the system, 


A cassette cartridge magnetic tape in the incremental 
recorder is af sufficient length to satisfy the require- 
ments of the programed automatic and any manual 
recordings that occur for most flights. The cassette 
may be removed by maintenance and its recorded 
information forwarded to MCI by tetetype at which 
time it is automatically inserted into the computer. 


During normal operations, continuous recording of 
systern functions is made. This recording is auto- 
matically erased as the tape із reused, Permanent 
recordings are made during engine starting, after 
takeoff {35° radio altimeter), at 20,000' altitude, 
when reaching cruise attitude and setting the auto- 
pilot altitude hold, during descent when altitude 
hold is released, and on approach for landing 
when extending the landing gear. The data taken 
during approach is continuousty recorded until 
shortly after touchdown. 


1011rrans worin Artis 


May 20, 1976 
AIRCRAFT GENERAL 


When a recording of an event is required between 
programed automatic recordings, pressing the manual 
record switch will permit this data to be inserted on 
the permanent tape. At this time, the recording in 
progress light will be on indicating the system is 
functioning. 


Five minutes of the recorded data on the continuous 
loop tape preceding the manuat selection is included 
on the permanent tape when a manual recording is 
made, This gives the analyst a picture of events be- 
fore and during the time a suspected malfunction 
occurs, 


Selecting a specific system with the system selector 
switch will edit all other system data and only record 
the selected system information. 


With a system that has several sub-systems (hydrau- 
lics, engines, etc.,) a system thumb wheel switch will 
Hag out the sub-system selected. 


An electric clock in the system, set to GMT, provides 
a time reference for data inserted in the recorders, 

if aircraft electrica! power is lost, a battery in the 
system provides sufficient power to the clock for 
approximately 36 hours. The battery is recharged 
from the aircraft electrical busses. Resetting the 
clock 15 a maintenance function since it is in the 
electronics compartment. 
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AURAL WARNING CHART 


CONDITION 


SIGNAL ACTUATION SILENCING (1) TESTING 


Any 2 throttles advanced beyond 50% 

T/O thrust position, and: 

a. Flaps not within 7.50 to 28? range. 

b. Pitch trim not within 2.5% to ВОО 
папа. 

с. Speed brake fevers not full fwd. 

{spovers down). 

Slats not extended, 


BEFORE TAKEOFF 


Not permitted. Aural Warning Test Panel. 


INTERMITTENT HOAN 


Gear not down and locked and: 
a. taps extended more than 30°. 

b. Airspeed tes: than 180 knots and 
any throttle retarded (less than 57°}. 


a. Not permitted, 
b. Horn cutout on 
center console. 


BEFORE LANDING 


Aural Warning Test Panel 


STEADY HOAN 


CABIN ALTITUDE 


Horn cutout next to 
safety Valve light. 


Excessive cabin altitude 
(above 10,000 feet). 


Aural Warning Test Panel. 


INTERMITTENT HORN 


2-second duration. 
Use control wheel 
AFP disc switch or 
re-engage A/P. 


AUTOPILOT 
DISCONNECT 


Drsengage each autopilot 
switch. 


Either autopilot switch tripped or 
placed off. 


АЛЕН 


A/C OVERSPEED 


A/C exceeding YM Not permitted. Aural Warning Test Panel 


mo” 


CLACKER 


ALTITUDE ALERT 


Test switch on Altitude 
Select Panel. 


500 teet approaching or 250 feet 


leaving preselected altitude. 1/2 second duration. 


C-CHORD 


FLAP LOAD RELIEVING 
SYSTEM (FLAS) INOP. 


FLRS deactivated with Haps extended, 
or with flap selection after LAS 
deactivation, 


2-second duration 


. | Aural Warning Test Panel. 
{1-time warning). 


BUZZER 


Bell cutout switch, 
Fire pull handle. 


Master fire lights, 
Overheat alleviated, 


NG} F | 
ENGINE FIAE Fire Detection Loop 


Test Panel. 


Overheat in engine accessory area or 
within core engine. 


BELL 


APU FIRE 


Overheat in APL compartment. Same as engine fire, Same as tor engine fire. 


BELL IN COCKPIT 
HORN IN AFT FUSELAGE 


GALLEY SMOKE/ 
VENT FIRE 


ALTERNATING TONE 


Excessive smoke in galley/overheat in 
galley exhaust. 


Galle» Smoke Panel 
Test Switch. 


Tone cutout switch on 
Galley Smoke Panel. 


(1) Correction or alleviation of abnormal conditions will silence aural signal. 


6.04.08 1011 FLIGHT HANDBOOK May 20, 1976 
SYSTEM DESCRIPTION TRANS WORLD AIRLINES AIRCRAFT GENERAL 


AURAL WARNING CHART {Cont'd} 


CONDITION SIGNAL ACTUATION SILENCING {1} TESTING 
OOO O AA RN 


WHEEL WELL FIRE Wheel Well Fire Test Panel 


Beli cutout switch 
Master fire lights 
OVHT alleviated 


Leaving 500 feet. 
DH light on radio Unable 

altimeter 

At DH 

SELCAL light Radio Check 


Single НЕГО chime - Activate cali buttons 
per call 


OVHT in either main landing gear wheel 
well, 


BELL 


While descending at 500 feet on radio 
altimeter, 


{Not heard in F/E headset) 


Unable. 


500 FEET HEIGHT 
SPEAKER/HEADSET 


2 SECOND BEEP TONE 


DECISION HEIGHT While descending at 50 feet above selected 


ОН on radio altimeter. 
(Мот heard in F/E headset) 


SPEAKER/HEADSET 
TONE 


Call from selected station, (single chime}. 


SELCAL 


Hi CHIME 


CABIN-COCKPIT CALL | Any flight attendant to cockpit call button 


activation, 


HILO CHIMES 


Activation of GND-TO-CKPT call button Single LO chime per Activate GND call button 
call 


MECH-CDCKPIT CALL 


LO CHIME 


Evacuation Signal Panel 
Controls 


Horn cutcut on each 
Evacuation Signal Panel 


Pressing command switch on any емасиа- 
tion signal panel, 


EMERG. EVACUATION 


HOAN 


Not permitted unless 
intentionally landing 
with gear/flaps not in 
landing configuration, 


“WHOOP, WHOOP. 
PULL UP“ 


Mode 14 ground proximity warning for 


potentially dangerous flight situation. Press either pull-up light 


VOICE 


"GLIDE SLOPE" Press either pull-up 


light. 


Mode 5 ground proximity warning for 


fiying excessively low on glide slope, Press either pullup light, 


VOICE 


(1) Correction or alleviation of abnormal condition will silence aural signal. 
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PILOTS’ CAUTION AND WARNING INDICATOR LIGHTS CHART 


ANNUNCIATOR 
LIGHT LEGEND 


OIL PRESS 
ENG 1, 2, or 3 


NACELLE МО. 1, 2, 
or 3 OVHT 
A 


TURB AIR 
OWHT ENG 1, 2, ог 3 
H 


ENG 2 
FAIL-ARMED 


LOW BRAKE 
PRESSURE 


RUDDER HYDA 
LMTR 


RUDDER MECH 


LMTR 


ROLL SPEED 
BRAKE 


WHE ELWELL 
FIRE 


ASSOCIATED INOICATORS 


Oil quantity indicator 
ОН temperature indicator 
Oil pressure indicator 
Fitter pressure tight 


ENG 1, 2 or ЗА and В dual loop 
lights 


Engine turbine cooting air overheat light 
ENG 1,2,0r 3 


ENG 2 FAIL lights {captain’s and 
first officer's) 


Grake pressure indicator, Brake 
accumulator low pressure monitor 
tights (NORM and ALT} 


FLT CONT PANELS annunciators light 
PUSH light on rudder hydraulic power 
limiter switch. 


FLT CONT PANELS annunciator light. 
PUSH fight on rudder auto? 
mechanical limiter switch, 


Spoiler control switches L & A 1, 
2,3, & 4 PUSH & OFF lights. 


Both A КВ wheelwell fire detection 
loop test lights. 


CONDITION 


Engine No, 1, 2, or 30i! pressure is 
low, which can be crosschecked on 
the associated indicators, 


Both loops detect an overheat with 
both loops armed, or when selected 
loop detects overheat, 


Both thermal switches {dual system} 
detect excessive air temperature at the 
turbine. 


Indicates the ENG 2 FAIL tights are 
armed to illuminate with loss of 
engine No. 2 power while on the 
ground during takeoff. 


Brake accumulator pressure is low. 


Rudder hydrautic hmiter sy stem is 
not operating correctly for the Hight 
condition, 


Rudder mechanical limiting system 15 
not in correct position for the flight 
condition, 


Speers 1 through 4 have not moved 
to proper mode for selected flap posi- 
tion. Monitor PFCS panel for 
specific fault. 


Wheelwell fire detection system has 
been activated, 
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PILOTS’ CAUTION AND WARNING INDICATOR LIGHTS CHART (Cont'd.) 


ANNUNCIATOR 
LIGHT LEGEND 


VERTICAL 
GYRO3 


FLT CONT 
PANELS 


AUTO GND 
SPLRS INOP 


FLAP LAS 
LIMITING 


HAT DEPLOYED 


DOOR OPEN 


ASSOCIATED INDICATORS 


ADI ATT flag appears if alternate 
ATT is on or has been selected. 


ROLL SPEED BAAKE annunciator 
hight. Aj OFF and FAIL lights on 
FCES panet except STALL WARN. 
All stabilizer, atieron, spoiler switch 
lights, PULL PITCH DISC tight, 
PULL ROLL DISC tight, and rudder 
OFF switch on PFCS panel, MACH 
FEEL monitor and control switches, 
rudder hydraulic power limiter switch, 
and rudder auto/mechanical limiter 
switches. 


Any combination of 2 FAIL, 

2 OFF, NO. + FAIL and МО. 2 
OFF, ог NO. 2 FAIL and NO. 1 
OFF DLC/AUTO SPLA switch 
light legends, 

Hydraulic system C LO PR light. 
Pressing speed brake automatic 
disable switch. 


Trailing edge flap position indicator. 


Ram air turbine switch UNLKD and 
PRESS lights. 


The top four rows of annunciator 
lights plus MAIN ELEC on flight 
engineer's annunciator panel. 


— 
CONDITION 
Vertical gyro 3 has failed. 
Flight control system has malfunc: 
tioned, Overhead panels should be 
monitored for specific fault. ROLL 
SPEED BRAKE annunciatar may 
also illuminate. 
— 


Automatic ground spoilers and both 
channels of OLC are inoperative. 


Ftap load relief system 15 functioning, 


RAT is deployed. 


Any door or opening is not securely 
closed, Flight engineer's annunciator 
panel shouid be monitored, 
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PILOTS’ CAUTION AND WARNING INDICATOR LIGHTS CHART [Cont'd.) 


ANNUNCIATOR 


LIGHT LEGEND ASSOCIATED INDICATORS 


CONDITION 


ENG/APL 
STATUS 


Engine 1, 2, & З vibration caution 
lights (3). 

Engine 1, 2, & 3 oil FILTER PRES- 
SURE lights (3), 

APU Overspeed Na, Low Press ОН, 
High Temp Oil, and Overtemp TGT 
indicators. 


Any engine vibration level is excessive 
with vibration selector in the NORM 
position, À pressure differential exists 
across any engine oil filter. APU No 
overspeed, 01] pressure low, oil 
temperature high, or TGT 
overtemperature, 


Engines 1,2, & 3 IDG disconnect 
switch LOW PRESS lights (3). 
APU generator oil PRESS ar OVHT 
light. 

Generator field trip switch OPEN 
lights (41. 

FLT STA BUS FAIL tights (3). 
Generator breaker trip switch OPEN 
lights (3). 

Standby power indicator tight ON 
legend, 


ELECTRICAL 
SYSTEM 


Electrical system has an abnormal 
condition, Electrica! power contro! 
panel should be monitored for 

specific fault. 


Standby power indicator light 


ESS/STB Y ON legend. Normal AC or DC essential/standby 
POWER AC essential and standby bus FAIL power source has failed. Electrical 
lights. power control panel should be moni- 


DC essential and standby bus FAIL tared for specific fault. 


Flap load relief system has 
malfunction. 


FLAP LAS 
INOP 


Trailing edge flap position indicator. Flap 
LRS INOP light on FLAP LAS OVRD 
switch 


NONE, Just after ICING ilumin- 
ates, ice will begin to form on the 
windshield post. 


ісе is formeng on icing indicator probe, 


Setected anti-skid system is 
iria per at ive, 


ANTUSKID Antrskid switch OFF light. 


BRAKE TEMP Brakes are overheating. 


Brake temperature indicators and 
OVERHEAT light, 


Оле APFDS possibly may not be 
engaged due to input data or 
computer failure. 


DUAL A/L 
NOT AVAIL 


Any system failure which would affect 
APFDS operation such as NAY, НОС, 
ete. wherein associated flag appears. 
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PILOTS’ CAUTION AND WARNING INDICATOR LIGHTS CHART 


ANNUNCIATOR 
LIGHT LEGEND 


HYDRAULIC 
SYSTEM 


FUEL SYSTEM 


FIRE DET LOOP 


AREA/DUCT 
OVERHEAT 
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ASSOCIATED INDICATORS 


Reservoir quantity indicators (4). 
Reservoir fluid monitor LO QT Y /Ht 
TEM lights (41. 

ATM lube monitor HI TEM LO PR 
lights (2). 

ATM pump monitor HI TEM/LO PR 
lights (2). 

Brake accumulator LOW PHESS 
lights (2). 

Engine driven pump monitor HI 
TEM/LO PH lights (4). 

Engine driven pump control switch 
OFF lights 14). 


Tank 1, 2L, 2R & 3 pump switch LOW 
lights (8). 

2L & 2A INBD tank LOW light [2]. 
ENG 1, 2, & 3 FUEL PRESSURE 
indicator lights (3). 


Master fire warning lights. 

A & B fire detection loop test lights 
for all three engines and the APU. 
Related fire pull handle, 


Engines 1, 2, 4 3 DUCT OVHT lights, 
AREA OVHT lights А,В,С, D, E, J, 
& H 17). 

Wing anti-icing teft and right DUCT 
FAtL lights, 


Pressure safety relief valve FWD & 
Aft OPEN lights (2). 

Cabin pressure auto FAULT light 
Manual selector switches MNL tights 
(2). 

Pack flow contro! switch OWHT 

light (3), 

Hot air isolation valve switch ÜV HT 
tights (2), 

Ram/auto switch RAM AUTO light. 
Floor heat switch FAIL tight. 

Avionic airtlow indicators FWD & 
MID OV8D & LO FLO lights (2 each), 
FWD, MID, & AFT cargo heat 

switch HOT lights (3). 

Cool air OV BD switch CLOSE light. 
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CONDITION 


Hydraulic system malfunction has 
occurred. Hydraulic system control 
panel should be monitored for speci 
fic fault. 


Fuel system has malfunctioned. 
Fuel system panel should be moni- 
tored for specific fault, 


Any engine or APU fire detection 
loop has been activated, 


Engine bleed air ducting is overheated 
ог ruptured. Monitor pneumatic 
control system and wing anti-ice 
panels for specific fault. 


Environmental control system has 
malfunctioned, Pneumatic systems 
control paneis should be monitored. 
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FLIGHT ENGINEER'S ANNUNCIATOR LIGHTS CHART 


The top five lights in each vertical row are 


self-explanatory. They indicate a specific door 
or opening is not securely closed. DOOA OPEN 
fight on the C and W panel also illuminates. All 


the lights are amber. 


ANNUNCI ATOR 
LIGHT LEGEND 


LE SLAT Slat segment lights 
LOCK and slat position 
indicator. 
A 


| 
TAILSKID Landing gear lever 
position. 
A 


Engine isolation valve switch flow- 
bar is extinguished, 


ASSOCIATED INDICATORS 


BLEED DUCT 
OVERPRESS 


VHF ANT 
ANTI-ICE 


ASYM 
DET FAULT 


Fiap/slat position indicators. 


A 


WATER 


A 
WATER Water line 


Flaps are locked 
TE FLAP in position shown 
LOCK on flaps position 
А indicator. 


WATER 
CPRSR 2 


CONDITION 


The slat brake has 
been activated auto- 
matically ог manually 
by the slat lock switch. 


Tailskid ішіп 
transit (tailskid 
position does not 
agree with landing 
gear lever position) 
or tailskid 15 
extended and con- 
iacting the ground, 


Pressure down: 
siream of engine 
isolation valve 
15 excessive, 


Both VHF 
antenna anti ice 
shutotf valves 
fail to open. 


А fault is detected 
in the asyrnmetry 
detection system 
for the leading 
edge slats or 
trailing edge flaps. 


Water compressor 
МО, 1 has failed 


Flaps are locked 
in position shown 
on flap position 
indicator. 


Water compressor 
NO. 2 has failed. 
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LOGBOOK POLICY & GENERAL INSTRUCTIONS 


The logbook 15 required by FAA Regulations. [t must 
be aboard the aircraft at departure. 


The logbook is the official source for the following 
information: 


Record of engine and aircraft performance. 
History of aircraft malfunctions and corrections. 


Record of operating time of aircraft and acces- 
sories. 


Time permitting, record aircraft and engine perfor- 
mance data within the heavy black lines. On multi- 
ple leg flights, record the data on the longest planned 
flight leg. When recording this information, every 
block must have data or a zero entered. Failure to 
fill all blocks within the heavy black lines prevents 
teletype forwarding of the information. Take read- 
ings as soon as stabilized cruise thrust and speed are 
established. It is preferable to record data at the 
heaviest weight, even when long flight legs are flown. 


Use the first officer's indicator, when two identical 
instruments are available from which to record data. 


Take performance readings with bleed air turned off 
to anti-icing systems. 


RED CIRCLE LOG ENTRIES 


A malfunction Него should be designated а red-circle 
item when the captain determines that ıt must be 
corrected before the flight can proceed. A red circle 
placed around the number preceding a malfunction 
item makes it a mandatory repair item and grounds 
the aircraft until corrections have been made, 


REPETITIVE SOUAWK LOG ENTRIES 


Any logbook writeup should be designated as a 
repetitive squawk following three unsuccessful at- 
temps to correct the Item. The repetitive notation 
consists of large block letters REP in red at the end 
of the log writeup. 


Open items should not be carried forward by the 
same or subsequent flight crews unless some symp- 
tom has changed. 
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LOGBOOK INSTRUCTIONS 


If a symptom has changed, the entry should be com- 
pletely rewritten to describe the problem including 
ай new symptoms as they exist. Reference to the 
previous writeup should be made immediately follow- 
ing the new writeup. Technical Services personnel 
will sign off the previous writeup by referring to the 
new writeup. The new entry describes the situation 
as it currently exists. 


Flight crews shall review the logbook. If any item 
remains uncarrected after three unsuccessful attempts 
have been made to repair the problem, the engineer 
should mark the next entry as а REP squawk. 


If the original yellow pages have been removed prior 
to correction of an item, Technical Services person- 
nel will re-enter the item on the next yellow page. 


Corrective action taken prior to a flight should be 
checked en route, whenever possible, so that the 
continuity of flight squawks can be maintained if the 
fix is unsuccessful. 


COMPLETION INSTRUCTIONS 


Each log page must have at least the crew names, 
flight number and date, captain's signature, station, 
gross weight, fuel, flight times, oil and airplane num- 
ber information. 1f unable to enter the remaining 
information, leave the blocks empty. All recordings 
are subordinate to the safe operation of the flight. 


When no change of crew or flight number occurs, 
one log page may be used for up to five flight legs. 


1. Airworthiness Release, Maintenance Done, Log 
Checked and Station/Date. 


These four boxes will be completed by Technica 
Services personnel, when required, and are not 
the responsibility of the flight crew. 


2. Flight Number 
Enter flight number by the day of origination 
based on local standard time. Example: Flight 
95 originating on January 20, local standard 
time, is entered as 95-20. 


3. Crew Names and Domicile 


Enter last name, initials and domicile code for 
the operating crew. 


6.05.02 
LOGBOOK INSTRUCTIONS 


COMPLETION INSTRUCTIONS (Cont'd) 


4, 


10. 


11. 


Capiain’s Signature 


The captain's signature denotes his review and 
approval of the log page. 


Cabin Air Supply Pressure 

Enter each duct pressure indication in manifold 
pressure block. Enter each pack flow indication 
in pack flow black. 


Station 


Enter the station code for departure and arrival 
station of the flight leg covered by the log entry. 


Takeoff Gross Weight 


Enter the takeoff gross weight listed on the 
flight weight slip or as computed by the crew 
at stations not served by TWA load contro! 
personnel. 


Takeoff Fuel 

Enter the release fuel load in pounds. 

Category ИЛИ Approach 

a.  Satisfactory/Unsatisfactory (5/0) 
When making either an actual or practice 
approach using Category 11/111 procedures 
and equipment, circle the appropriate 


letter. 1f the approach is unsatisfactory 
due to improper functioning of the aircraft 


equipment enter the cause as a malfunction. 


b Runway 
When a Category 11/111 entry is made, indi- 
cate the runway used including the designa- 
tion left (L) or right (В) when required. 
Landing Weight 


Enter aircraft gross weight at time of landing 
for the respective leg. 


Air Time 


"Use Greenwich times, based on the 24 hour 


clock for OUT, OFF, ON and IN times. Air 
time is from OFF to ON 
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12. 


13. 


14. 


15. 


16. 


17. 
18. 
19. 


20. 
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Oil Add 


Enter quarts of oil added to each engine for 
each leg as noted on the fuel servicing form. 
If no oil is added, enter a zero. 


Enter the total oit added to each engine for all 
flight legs on the page. Make these entries in 
the performance data section. If the total oi! 
added to a particular engine is more than 

9 quarts, enter a dash (—) in the block and 
record as a code 7 flight remark. 


Pressure Altitude 


Enter the first three diaits of the indicated air- 
craft pressure altitude. 


Gross Weight 


Enter the first Tour digits of the aircraft gross 
weight at the time performance readings were 
taken. 


Static Air Temperature (SAT) 


Enter the indicated static air temperature in the 
second and third blocks. For temperature be- 
low zero, enter a "—'' in the first block. If 
temperature is at or above zero, enter a “0! in 
the first block. Example: 020 is + 20°C. 


Total Air Temperature (TAT) 


Enter the indicated total air temperature in the 
second and third blocks. If temperature is be- 
low zero, enter а "—" in the first block. И 
temperature is at or above zero, enter a "0" in 
the first block. Example: - 20 indicates - 20°C. 


Indicated Air Speed (1AS) 
Enter the indicated air speed. 
Mach 

Enter the indicated mach. 
Air Inlet 

Enter zeros im both blocks. 
Bled Engines. 


Enter zeros in both biacks. 
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COMPLETION INSTRUCTIONS (Солға) 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Log Page Nomber 

Copy, from the log page on which you are re- 
cording data, the last three digits of the page 
number. This number is used to ensure proper 
sequencing of the data in the computer pro- 
gram. 

Bleed VLV 


Enter "0" for open engine isolation valve. 
Enter "1'' for closed engine isolation valve, 


Engine Pressure Ratio (EPR) 


Enter indicated EPR to the nearest .001 EPR. 
Example: 1.512 recorded as 512. 


Ny 

Enter indicated Ма to nearest „196, When Ny 
exceeds 100% enter second, third and fourth 
numbers. Example: 102.3% is recorded as 
023. Enter 100.0% and 100.1% as 001. 
Turbine Gas Temperature TGT 

Enter indicated TGT to the nearest degree. 
No 

Enter indicated No to the nearest .1%. 

Fuel Flow (F/F} 


Enter indicated fuel flow to the nearest 50 
pounds. 


N3 
Enter indicated N4 to the nearest .1%. 
Oil Pressure 


Enter the indicated oil pressure to the nearest 
poond. 


Airborne Vibration Monitor (AVM) 


With selector in INORM, enter fan indicated 
value to the nearest .1 unit. 


Enter turbine indicated value to the nearest .1 
unit. 
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31. 


32. 


33. 
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Flight Remarks 


Space is provided to indicate the three most 
significant engine flight remarks that can be 
coded using the code provided on the log page. 
This protion of the performance data need not 
be completed until the last leg on the log page. 


Indicate engine number in the first block and 
the appropriate code number in the second 
block on any line. More than one remark may 
be shown for an engine. Example: For a #2 
engine EPR log remark, enter 26. 


Code В should be used for combinations of 
codes 1 through 5. 


This code presumes EPR atignment. Example: 
For a suspected #3 engine malfunction, enter 38. 


Enter zeros in any unused blacks. 
Reduced Thrust 


The flight remarks, engine/code columns are 
also used to record reduced thrust takeoffs. 


The digit 5 will be used in the ENG column to 
denote a reduced thrust takeoff. The code 
column will be used to reflect the amount of 
EPR reduction. Enter the appropriate digit 

O through 6 to correspond to the EPR reduc- 
tion used. For example, enter | if assumed 
temperature EPR is .01 tess than actual temp- 
erature EPR, Enter 2 if .02 less, etc. 


Engine problem data shall take precedence over 
reduced thrust. 


Plane Number 


Enter the assigned five digit TWA aircraft 
number. 


The plane number should be entered on ali log 
pages, regardless of whether time or flight leg 
duration requires completion of the entire data 
portion of the log. 


Date 


Enter the date of the first leg based on Green- 
wich time. Since the months of January (01) 
through September (09) have only one number, 
enter a zero in the first block for these months. 
Enter the last number of the year in the last 
block. Example: January 21, 1974, is entered 
01214. 


6.05.04 
LOGBOOK INSTRUCTIONS 


COMPLETION INSTRUCTIONS (Cont'd) 


34. Plane, Fliaht Arrival/Date, Maintenance received 
blocks will be filled out by Maintenance. 


35. Malfunction/Work Performed 


The captain will review the status of the items 
listed in the logbook prior to arrival at each 
station. He will designate any write up involv- 
ing airworthiness of the aircraft as a red circle 
item. He will designate repetitive squawk items 
as required by the rules of that program. 


Maifunction items should be numbered consecutively 
using the Нет column. Begin each malfunction 
entry after the "1 in the blocked off area. Fach 
item should clearly state the component or system 
involved. Briefly describe the problem, and include 
such additional information as operating conditions, 
en route trouble analysis and precise instrument 
readings where applicable. lf the description of an 
item extends beyond one blocked off area, continue 
on each successive line as needed. Just initiate the 
next malfunction entry after the "1" in the next 
complete block. 


The flight crew shall not sign off malfunction items 
entered in the log. 1t is permissible, to provide 
Technical Services with useful information, to note 
that a previous malfunctioning item was not en- 
countered on a subsequent leg. The note should not 
be made in the Work Performed column, but should 
be clearly identified as a note and entered in the 
Malfunction column. 


Deletions or alterations to item write ups or to notes 
must be accomplished in the following specific man- 
ner. Draw a single fine through the word, or words, 

so that the deleted material is still descernible. The 

word VOID, boldly written across a page, shoutd be 

used when necessary to void an entire log page. 


Red circle (10) and Repetitive (REP) symbols 
should be carried over in red to the duplicate pages 
as well as the original. 


Entry of information other than malfunctions in the 
Malfunction section should be held to a minimum. 
When the crew feels an information type entry is 
necessary, it must be prefaced with a prominent 
heading and not numbered in the ttem cotumn. 
Example: "Attention Engineering.” 
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When maintenance desires to make a notation or to 
present some information to the flight crew, they 
will use a blank page, insert the information in the 
right hand column and place a large "X" in the feft 
column. 


Requests for information or comments pertaining to 
other areas of Technical Services responsibility 
should be made on the detachable forms provided in 
the back of the logbook. 


When a functional check of a system is preformed 

by the crew, following repair and a request by main- 
tenance, the accomplishment of the check should be 
entered as an unnumbered note. Flight crews are 
not authorized to perform inspection work and all 
malfunction items relative to the requested functional 
check must be signed off prior to release of the air- 
craft to the crew. 


FAULT ISOLATION REPORTING METHOD 
(FIRM) MANUAL 


FIRM provides a method of fault reporting that im- 
proves dispatch reliability by simplifying logbook 
entries. 


FIRM procedures do not duplicate or supersede flight 
handbook procedures. Fault isolation reporting is to 


be done only after emergency, abnormal, or additional 
procedures have been completed. 


The FIRM manual is organized in the same chapter 
sequence as the flight handbook. Each chapter has 
diagrams, fault codes, and logbook writeups for a 
specific system. After flight handbook procedures 
are completed, the sequence of fault indications that 
took place should be reviewed. The engineer should 
find the applicable FIRM code and write it in the 
malfunction column of the logbook preceding the 
corresponding description. This description is re- 
ferred to as the Flight Report in the manual. FIRM 
codes of a significant nature should be transmitted 
in flight to the station of intended landing either on 
the maintenance frequency or via ARINC on a 
Maintenance Report format. 


At the bottom of each FIRM diagram is a statement, 


"Report any fault symptom or pattern not shown 


above." At the end of this line an arrow points to 
an XX code. This code should be used whenever 
the exact symptoms encountered are not shown on 
the FIRM diagram. 
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FLIGHT CREW INFORMATION BULLETIN (FCIB) 


Flight Crew information Bulletins are prepared to ad- 
vise flight crews of modifications, special installations, 
or other unusual systems which may affect aircraft 
operations From a flight crew standpoint, The FCIB 
is placed in the holder of specific aircraft only if the 
information 15 not available from one or more of the 
following sources: 


Flight Handbook 
Flight Operations Training Bulletin, 


Fiight Operations Bulletin, 


Flight Operations Teletype Message. 


A placard mounted on the FCIB holder indicates when 
an FCIB should be in the hoider. Flight Operations 
Training staff is responsible for FCIB information and 
the placards on each aircraft. 


Information on special Or test installations of approxi- 
mately 90 days or fess are covered Бу FCIBs to avoid 
multiple fiight handbook revisions of short duration, 


The FCIB is not a required item for dispatch. If the 
placard indicates FCIB PROVIDED but the FCIB is 
4 Missing, enter the discrepancy in the aircraft logbook, 


TEST FLIGHTS 


Flight test forms for each type TWA aircraft serve as 
a guide for flight crews conducting a test flight. 


Technical Services personnei will provide the appro- 
priate test flight form to be completed by the crew. 
If a test flight form is not available for any reason, 
recommended flight test procedures may be obtained 
through the MCI Maintenance Coordinator. 


The test crew will list any malfunctions in the air- 
craft logbook and note if the test flight is satisfactory 
in the comments section of the logbook, 


POST-LANDING INSPECTION REQUIREMENTS 


An inspection procedure must be accomplished, prior 
to the next flight, for the following reported condi- 


tions: 


d 


b. 


Hard landing or off-runway landing. 


Landing above maximum certified landing 
weight. 


Exceeding flap-down or gear down limit 
speeds. 


Whenever an outboard engine nacelle or 
tail contacts the ground. 


Whenever severe turbulence is encountered. 


Whenever excessive drag or side-loading is 
imposed on the gear during landing. 


ANS WORLD AIRLINES NON-ROUTINE OPERATIONS 


Should any of the above conditions occur during the 
course of a flight, an entry must be made in the air- 
craft log to alert maintenance and avotd unnecessary 
delay in returning the aircraft to service. 


Specific inspectian requirements are outlined in the 
maintenance manual, chapter 51, for the appropriate 
aircraft model. 


A iogbook sign-off, indicating the accompiishrnent 
of the required inspection procedure, must be made 
prior to the next flight. 
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ADDITIONAL PROCEDURES 


AP DISC OR CMD DISC IN VIEW ----...- 01.01 

ATS DISC IN VIEW 

NO ALIGN IN VIEW DURING AUTOLAND 

NO DUAL IN VIEW DURING DUAL 
AUTOLAND 

AP LIMIT IN VIEW DURING AUTOLAND 

FLIGHT DIRECTOR COMMAND BAR OUT 
OF VIEW 

FLIGHT DIRECTOR FAIL FLAG IN VIEW 

DUAL A/L NOT AVAILABLE 

SPEED COMMAND FAIL FLAG IN ADI 


CONTROLS AND INDICATORS 


APFDS ENGAGE PANEL -------.----- 02.01 
HEADING/PITCH MODE SELECTION ---- 02.02 
NAVIGATION MODE SELECTION ------ 02.03 
ALTITUDE SELECT PANEL ---------- 02.04 
AFCS WARNING INDICATOR --------- 02.05 


AFCS MODE ANNUNCIATOR (SHEET 1) - - 02.06 
(SHEET 2) - - 02.07 


SCHEMATICS 

APFDS VOR PROCEDURES ----------- 03.01 
APR APPROACH ------------------- 03.02 
DUAL АЛ APPROACH -------------- 03.03 
AFCS FLIGHT STATION COMPONENTS - -- 03.04 
AUTOPILOT/FLIGHT DIRECTOR ------- 03.05 
SPEED COMMAND/AUTOTHRUST ------ 03.06 


SYSTEM DESCRIPTION 


AUTOPILOT -----.....-.--........ 04.01 
General 
Control Wheel Steering (CWS) 
Command (CMD) 
Automatic Modes 
Autopilat Engage Requirements 
Autopitot Trips 
Autopilot Failures - Trip To Off ----- 04.02 
Autopilot Failures - Trip To Control 
Wheel Steering 
Autopilot Disconnect 
FLIGHT DIRECTOR 
Flight Director Disconnect And Failures 
Flight Director Modes 
SPEED COMMAND/AUTOTHRUST ------ 04.03 
AUTOTHRUST 
TAKEOFF MODE 
GO-AROUND MODE 
ALTITUDE SELECT/ALERT 


November 20, 1972 
AUTOMATIC FLIGHT 


AP DISC OR CMD DISC IN VIEW 
1. Reset AFCS warning panel. 

2. Disengage the affected autopilot. 
3. Engage opposite autopilot. 


4. Switch affected flight director to operative 
computer. 


о. Refer to the .04 section of this chapter to 
determine what may have caused the trip. 


ATS DISC IN VIEW 
l. Reset AFCS warning panel. 


2. Turn off the ATS switch(es) which show Тан on 
the pilot's overhead panel, 


3. Turn the ATS switches back on, one at a time, 
Turn off the ATS switch that shows fail. 


4, The ATS switch which does not show fail should 


be left on. 


5.  Re-engage the autothrust, 


NO ALIGN IN VIEW DURING AUTOLAND 
l. Reset AFCS warning panel, 
2. Monitor approach and manually apply rudder if 


required to maintain runway alignment as yaw 
SAS may now be inoperative. 


NO DUAL IN VIEW DURING DUAL AUTOLAND 
1. Reset AFCS warning panel, 


2. Monitor approach carefully as another single 
failure may trip the autopilots to off. 


AP LIMIT IN VIEW DURING AUTOLAND 


1.  Disengage autopilot(s) Be prepared for any pitch 


lurch due to stabilizer out of trim, Retrim as 
necessary using stabilizer manual trim wheel. 


2. Reset AFCS warning panel. 
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7.01.01] 
ADDITIONAL PROCEDURES 


FLIGHT DIRECTOR COMMAND BAR OUT OF 
VIEW 


1. Check fight director on and for selection of 
incompatible mode, 


2. Check for vatid radio inputs. 


FLIGHT DIRECTOR FAIL FLAG IN VIEW 


1. Switch affected flight director to operative 
computer. 


2 Check for power loss or failure of computer 
selected when fail flag appeared 


DUAL A/L NOT AVAILABLE 


l. Check for input failure to either autopilot, 
yaw SAS, and speed command systems. 


2. Use the automatic landing system(s) that have 
valid signals. 


SPEED COMMAND FAIL FLAG IN ADI 


1. Check for ATS fail lights on pilot's overhead 
panel. Turn off the ATS switch(es) thal show 
fail. 


2. Turn the ATS switches back on, one at a 
time. Turn off the ATS switch that shows fail. 


3. The ATS switch which does not show fail 
should be left an. 


4. Monitor ADI stow-fast pointer that does not 
show fail ftag. 
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AUTOMATIC FLIGHT 
APFDS ENGAGE PANEL 


TURBULENCE SWITCH 


Reduces pitch and roll gains to %, but does not 
change SAS. Disengage autothrust system and 
all modes except GO-AROUND and AUTOLAND 
after tracking has begun. Trips autopilot to CWS 
if in CMD. Provides automatic pitch trim. Drives 
command bars out of view. Disengage by pushing 
again or by disengaging AP. 


АРЕОЗ CHUAGE 


FLIGHT DIRECTOR 
SWITCH 


OFF - Command bars biased 
out of view. 


ON - Engages FD computer. 
FD display given only on 
engaged side. 


Any APFDS mode except 
TURE may be engaged. 


Basic engage function (no flight 

path selected and autopilot disengaged) 
қ pitch and roll attitude hold, 
Synchronized pitch and roli available. 


SYNC - Synchronizes ADI command 
bars to existing aircraft attitude 
when autopilot is off and no command 
modes are selected. With an autapilot 
engaged, command bars are synchro- 
nized with the autopitot. 


1A6, 24 PITCH & ROLL 
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CONTROLS AND INDICATORS 


AUTOPILOT SWITCH 


Each solenoid-held switch con- 
trols one autopilot. Cannot be 
engaged unless all signals and 
computer are valid. Only one 
switch may be engaged at a time 
except when A/L mode 15 selec- 
ted. 


CWS - Engages one autopilot 
at a time in the Control Wheel 
Steering mode to provide: 


pitch hold up to 18° 


heading hold if bank is 3% 
or less 


- bank hold between 3° and 
35° max. Will return to 35° 
if engagement bank angle is 
greater than 35°. No naviga- 
tion modes are available. Alt- 
itude hold or TURB may be engaged. 
Autopitch trim is operative except 
when force 15 applied to control 
wheel at which time control 

wheal electric trim is operative. 


CMD - Same as CWS if no pitch or 
Navigation modes are engaged or 
captured. Either or both autopilots 
may be engaged, depending on mode 
selection. Any compatible NAV and 
Heading/Pitch modes may be engaged. 
Autopitch trim operative, 


OFF - Autopilot is synchronized 
with aircraft. 
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HEADING/PITCH MODE SELECTION 


AUTOTHRUST SWITCH 


Engages autothrust to bold selected speed. 
ALPHA automatically engaged if a speed of 
1.3 Vs or less is selected. Trips off with MACH 
or IAS modes selected, At 339 flaps, reference 
shifts to 1.3 Vs and ALPHA flag covers IAS 
readout. 

Automatically disengages with pilots’ 
GO-AROUNO switch or оп landing, Also 
disengages with actuation of A/P disengage 
or ATS throttle disconnect switches. 
141, - AUTOTHROT SERVO. 

142, 20 - SPEED CONT. 


PITCH MODE SELECTOR SWITCHES 


Requires FD on and/or AP in CMD. Only 
one pitch mode may be engaged at a time, Any pitch 
mode may be used with any approach or NAV mode 
except when glide slope is captured. Pressing an 
engage switch a second time or selecting another 
mode will disengage previously selected mode. 
ALT - Holds altitude existing at engagement, 

May be engaged at any vertical speed. May alsa 

be engaged with AP in CWS or with auto cap- 

ture by altitude select system, 


IAS - Holds indicated airspeed existing at 
engagement. Disengages ATS, 


MACH Holds Mach number existing at 
engagement. Disengages ATS. 


VS - Holds vertical speed existing at time of 
engagement. Rate can be varied with selector knob. 


AUTOTHRUST HEADING/PITCH MODE SELECTION 


e 


IAS CONTROL KNOB 


Provides control of the LAS 
reference for the speed command 
system. 


VERTICAL SPEED DISPLAY —— 


Synchronized to aircraft vertical speed when 
VS mode is not engaged. Provides readout for 
selected vertical speed in VS mode. 


VERTICAL SPEED CONTROL WHEEL 


Provides control of the vertical speed reference 
for the APFDS when М mode is selected. tnop- 
erative in all other modes. 


LET ALT HDG 
DN 


HE GONG RICH MODE 


АЗ — MACH 


HEADING MODE 
SELECTOR SWITCH 


Provides heading reference for 
FD and/or AP in CMD. Will not 
engage if any NAV or APR mode 
15 captured. Cannot be engaged 
in TURB mode. 


HEADING CONTROL 
KNOB 


Provides control of APFDS 
heading reference, Selacted 
heading repeated on HSIs, 


Е1-5001-7-002 


January 30, 1973 


1011 FLIGHT HANDBOOK 7.02.03 
AUTOMATIC FLIGHT TR 


ANS WORLD AIRLINES CONTROLS AND INDICATORS 


— NAVIGATION MODE SELECTION 


NAVIGATION MODE SELECT SWITCHES 


Requires a VOR frequency to 
engage МАУ, an ILS frequency to 
engage A/L, APR or LOC, and a flight 
director ON and/or AP in CMD. Any 
NA' mode may be used with any 
pitch mode except when glide slope 
is captured. Pressing an engaged 
mode a second time or selecting 
another mode will disengage a 
previously selected mode, except 
for A/L when autoland tracking 
has begun. 


АА - Arms autopilot for approach 
and autoland with either one or 
both autopilots engaged. FD may be 
used for approach guidance only 
and will not display flare 
computations. 


APR - Arms APFDS for capture 
and tracking of localizer МАМ MODE 
and glide slope of category 
1 quatity. 


LOC - Arms APFDS for capture 
and tracking of localizer, 
Glide slope capture not available. 
Not usable for back course 
approaches. 


МАУ - Arms APFDS for VOR capture 
and tracking. 


COURSE SELECTOR KNOB 


Sets No. 1 VOR receiver to dr sired 
course, Positions course pointer on 
captain's HSI. Provides VOR or LOC 
course reference for APFDS A, When 
set to ILS course, provides heading in- 
formation to computer for wind data 
integration, tocalizer capture, and run- 
way altgrıment. 


-——COURSE DISPLAY 


Indicates selected VOR 
course or ILS runway haad- 
ing, Repeated on respective 
HSI. 


COURSE SELECTOR 
KNOB 


Sets No. 2 VOR receiver to 
desired course. Positions course 
pointer on first officer's HSI. 
Provides VOR or LOC course 
reference for APFDS B. When 
set to ILS course, provides heag- 
Ing information to computer for 
wind data integration, localizer 
capture, and runway alignment. 


VOR SPLIT 1-2 SWITCH 


SPLIT - APFDS A receives signals 
from NAV 1 radio; APFDS В receives 
signals from NAV 2 radio. 


1. - Both APFDS receive signals from 
МАУ 1 radio. 
2. - Both APFDS receive signals from 
МАУ 2 radio. 

The VOR split 1-2 switch auto- 
matically returns to SPLIT when МАУ 
mode is disengaged. 
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CONTROLS AND INDICATORS 


ALTITUDE SELECT PANEL 
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ALTITUDE SELECT SYSTEM 


APPROACH light on 1000 feet before 
reaching selected altitude, and off 250 feet 


before reaching selected altitude. 


ALTITUDE light on 250 feet before 
reaching and out 250 feet on leaving selected 


attitude. 


DEVIATION light flashes whenever 
deviation exceeds 500 feet and continues 
to flash until another altitude is selected. 

C-CHORD sounds 500 feet before 
reaching and 250 feet on leaving selected 


altitude. 


ALTITUDE ALERT SYSTEM 


TEST SWITCH 


Permits check of the altitude 
alert systam. 


AIR DATA SOURCE 
SELECTOR SWITCH 


NORM Both altitude alert 
systems receive data fram 
captain's ADC and baro from 
captain's altimeter. 


STBY Both altitude alert 
systems receive data from 
first officer's AOC and baro 
from first officer's altimeter. 


1421 
1K 27 


ALTITUDE SELECT SYSTEM 
ARMING SWITCH 


IN - Pressing switch the first 
time arms APFDS for automatic 
capture of selected altitude. 


Switchlight remains iltuminated 
until setected altitude is reached. 
ALT ARM appears in both AFCS 
mode annunciators, Altitude 

hold is automatically engaged 

when setected altitude is captured. 
After capture the arm feature is dis- 
engaged and ALT appears in both 
AFCS mode annunciators. 


OUT Pressing the switch a 
second time extinguishes 
switchtight and disengages 
function. 


SELECTED ALTITUDE 
WINDOW 


Displays altitude salected by 
control knob, Flag covers window 
with system fault, 


ALTITUDE SELECTOR CONTROL 
KNOB 


Provides selection of altitude to be automatically 
captured by APFDS. Provides selection of altitude 
reference for altitude alert system. When rotated, 
stops visual and aural warning until a new altitude is 
approached, 
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CONTROLS AND INDICATORS 


AFCS WARNING INDICATOR 


ALERT SWITCH 


Flashes when FAIL flag 


comes into view, ALERT AP DISC 
reset by pressing once, FAIL АР LIMIT 
flag reset by pressing ALERT ATS DISC 


tight twice. If a second Тай. 
ure occurs, switch may be 
reset without cancelting pre- 
vious failure message, 


AP DISC 


Indicates autopilor disconnect 
switch pressed or engage lever placed 
to OFF. Also in view if a major auto: 
pilot failure causes an engage lever to 


trip OFF. 


NO DUAL 


Indicates A/L selected below 
1500 feet and one autopilot enga- 
ged. Also in view if an autopilot 
failure occurs when A/L selected 
below 1500 feet and both auto- 
pilots engaged. As a fail message 
NO DUAL indicates that any 
additional failures could result 
in trips and cause the auto land- 
ing to be discontinued, 


AP DISC 
NO DUAL 


A/P LIMIT 


YAW SAS 


NO ALIGN 


A/P LIMIT 


Autopilot has reached 
limit of authority to 
stabilizer. 


NO ALIGN 


Appears after localizer capture 
when A/L is selected and no auto- 
pilot is engaged or when the APR 
mode 15 being used. 

Also armed to appear at 1500 
feet if a failure occurs which pre- 
vents automatic runway alignment. 


TEST 1 SWITCH 


On tested panel 


NO FLARE 


TEST 2 SWITCH 


2K18, 19 - AFCS WARNING 


Other panel / Оп tested panel Other panel 
NO DUAL NO DUAL 
A/P LIMIT NO ALIGN NO ALIGN 
— NO GA —— 
NO FLARE CMD DISC CMD DISC 
ATS DISC 


Indicates autothrust was disengaged 
by autopilot disconnect switch, ATS 
disconnect switch on throttles, or 
when manually disengaged. Also in 
view if ATS computer channel fails, 


NO GA 


ATS DISC 


NO FLARE 
CMD DISC 


Appears after glide slope 
capture if a fault is detected 
in the go-around computa- 
tions 


NO FLARE 


Appears when A/L selected and 
only a FD engaged or anytime APR 
is selected. Also indicates a failure 
of flare computations. 


CMD DISC 
Indicates autopilot has tripped CMD то 
CWS because there is faulty air data or 
radio inputs to the autopilot computer 
or an incompatible frequency has been 
selected. 
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AFCS MODE ANNUNCIATOR (SHEET 1) 


MODE ANNUNCIATOR TEST 
1 SWITCH 

Both panels display modes as 
shown, and VS, IAS, HDG, and 
TURB mode switch lights illuminate. 


LOC 


Locaiizer beam captured, 


(15 
Glideslope captured. 


A/L 


Armed to appear below 1500 

feet or 30 seconds after glidestope 
capture, whichever occurs fast, if 
autopilot is in CMD with A/L mode 
engaged. Aircraft is now established 
in autoland track, 


ALIGN 


In view at 150 feet radio 
altitude if A/L mode is engaged 
and autopilot is in CMD It 

indicates runway alignment has 
been initiated, 


4 TEST AFCS MUDES тез 

O Ó 

| ресін Др 
V5 


FLARE 


In view at 50 feet radio 
altitude if A/L mode is en- 
gaged and autopilot is in CMD, 
It indicates aircraft flare has 
been initiated, ATS will re- 
duce thrust to idle if engaged. 


ROLLOUT 


In view at touchdown if A/L mode 
is engaged and autopilot is in CMD. it 
indicates rollout guidance is initiated. 


TBT, 19 - AFCS MODE IND 


October 3, 1973 
AUTOMATIC FLIGHT 


HDG SEL 


Heading select mode in use. 


VS 
Vertical speed mode in use. 


NNI „~ NOR 
Mav mode in use and VOR 
|| y ЖЕЛІН мый captured, 


JAS 
Airspeed hold mode in use. 


TURB 


Turbulence mode is in use, 

cannot engage when established on 
autoland track or with go-around 
mode engaged. Autopilot trips ta 
CWS with reduced control gains. 
No CMD modes are available. 
Flight director command bars bias 
from view. ATS will automatically 
disconnect . 


GO ARND 


In view when the takeoff/go- 
around switch is pressed inflight if: 
Autopilot is in CMD and flaps ex- 
tended to 33°, or flight director is 
used and autopilot is off or in CWS. 
ATS will disconnect. DLC will 
stow, A wings level and optimum 
pitch attitude is commanded, HDG 
mode may be engaged after go: 
around mode is pressed. 


F1-5001-7-007 
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AFCS MODE ANNUNCIATOR (SHEET 2) 


MODE ANNUNCIATOR 
TEST 2 SWITCH 
Both panels display modes 


as shown, and ALT, ALT ARM, 
and MACH mode switch lights 


illuminate. 
LOC ARM 
Armed to capture 
tocalizer. 
e AFCS MOOES тет Ң МАУ 
GS ARM Reserved for future use with 
area NAV, 
Armed for glideslope capture 
ALT 


A/L ARM 


Armed for an automatic landing. 


Altitude hold mode in use. 
Automatically comes into view 
if altitude select mode is being 
used and selected altitude is 


ALN ARM reached, 
іп view at 1500 feet if A/L is in use; 
and indicates the align function is armed. VOR ARM 


Y AW SAS goes to parallel operation. 
Nav mode selected and armed 

for VOR capture. 

FLR ARM 


In view at 1500 feet if A/L is in use; 
indicates autopilot self checks have been 
conducted and computers are armed 
for flare function, 


MACH 


Mach hold mode in use. Mach 
number is held by pitch attitude. 


TAKEOFF ALTARM 

In view when the takaoff/go around The altitude select mode is 
switch is pressed while on the ground armed to capture the selected 
and a flight director is engaged. Fiight altitude. 


director will display takeoff and climb- 
out commands. 


Message appears only when 
pressing TEST 2 switch. 


* * * F1-2001-7-006 
2 RE R SR R R RER RP Y Y; Y EE K WA i aa d d r k R| F 1 K EE ES Жалаа 


800-Z-I00S-Id 


* ALT 


(9 


= 


VOR ARMED FOR CAPTURE 


— Tune VOR and set desired course 
with course knobs 

— Set intercept heading with heading 
knob 

— Set autopilot to CMD, set flight 
director ON 

— Press NAV mode selector 

— Use CWS or HDG select to 
maneuver 

— Use any pitch mode except TURB 


VOR CAPTURE 


— Capture point varies with beam rate 
change and angle of intercept 
— HDG SEL disengages 


VOR TRACKING 


— Autopilot provides for wind 
correction 


© 


©) 
© 


2 VOR Р, 
^ ` STATION ^ 
` - 
ho = = 


INTERSECTION COURSE 
CHANGE (IF REQUIRED) 


— Select new VOR and course 

— Autopilot maintains fast heading 
until capture point is reached 

— When new frequency is tuned, VOR 
ARM is displayed 


OVER STATION SENSING 


— Begins when rapid VOR deviation is 
sensed 

- Heading and wind correction 15 
maintained 


COURSE CHANGE 


— Course changes may be made with 
the course knob while passing over 
station 


STATION PASSAGE 


— Autopilot picks up course set in 
course windows 


539009392094 HOA 5044У 


LH9113 OILVYANOLNY 
сибт ‘ОЕ Алепиег 


жоовамун LH9114 LLO | 


ЗАТТУУ QTHOM SN VW 


52ILVIN3H25 


ТО ЕСА 


600-4-1006-13 


AFCS WARNING INDICATIONS 


enr io ati [ua Fane 


— NO ALIGN will appear at LOC tracking 
as a reminder that the APH mode does 
not provide automatic runway alignment, 

— NO FLARE will appear at 150 feet as a 
reminder that the APR mode does not 
provide automatic flare. 


LOC CAPTURE 


— Capture point varies with beam rate 
change and angle of intercept 
— HDG SEL disengages 


LOC 
Сет 


2 Ç GS CAPTURE 


— Automatic pitch to 750 FPM descent 
until glide slope tracking begins 

— Pitch mode disengages 

— Approach gate appears in ADI 

— ATS programs ALPHA at 33° flaps 

— Autopilot go-around armed. 


Loc 


)----~-9 


o 
= 


APPROACH 

— Engage autopilot to CMD mode, and place 
both flight directars on. 

— Use appropriate pitch mode, 

— Use control wheel steering, or set HDG 
cursor and press HOG mode, use HDG 
knob to maneuver. 

— Tune ILS and ADF, set inbound course 

— Press APR mode. 

— Set DH bugs on altimeters 

— Set speed - Engage ATS if desired 

- Monitor annunciators 


Гос жан) Гнбезег| 


DECISION HEIGHT 


— Disconnect autopilot and 
ATS 
— Land manually 


HIVOHddY нау 


SOILVIN3H2S 
cO £O 


LOL 


SINITYIV GTHOM ЛУНА 
хоономун ІНӘГІЗ 


LHOM1A ЭКОЛ 


e761 ‘og Алепиег 


O10-£-100S-T4 


LOC CAPTURE 

— Capture point varies with beam rate 
change and angle of intercept 

- HDG SEL disengages 


Loc 


GS CAPTURE 
— Automatic pitch to 750 ft/min 
[ cs | descent until GS tracking 


АЛ ARM | — Pitch made disengages 


— Ápproach gate appears in ADI 

— ATS programs ALPHA at 33% 
flaps 

— Autopilot go-around armed. 


| Qy. с 


| Р 
Loc 


1500 FT 


— Autopilots begin dual channel 
< cross monitoring 

OM _ ALIGN function is armed 

— FLARE function is armed 

— Rudder goes to parallel operation 


| 
| 
I 
i 
І 
| 
| 
1 


| 

i 

| 

i 

| 

| 

| 

| 
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MM 


150 FT 


— Aircratt aligns with 
runway and sets up 
cross wind correction 


APPROACH 


— Engage autopilot to CMD mode, and place both flight 
directors on. 


— Use appropriate pitch mode. 
— Use control wheel steering, or set HDG cursor and press 
НОС mode, use HDG knob to maneuver. 


HDG 5 
DG SEL — Tune ILS and ADF, set inbound course, 


— Press АД. mode. 


— Engage second autopilot to CMD. 
— Set AH or DH bugs on altimeters. 
— Set speed and engage ATS, 

— Monitor annunciators, 


SINGLE AUTOPILOT A/L APPROACH 


“МО DUAL appears below 1500 feet radio altitude 
and indicates that any single failure could trip the 
autopilot. 

-if only one autopilot is engaged dual channel cross 
monitoring is not possible, 

~All other functions are the same as a DUAL A/L 

approach. 


ROLLOUT 


— Command bars and 

— Approach gate out of view 
— RoHout bar in view 

— At touchdown rollout 


guidance initiated, 
ere - ATS moves throttles to ide, 
— Flare initiated by radio 
altimeters 

— ATS reduces power 

Се | та 
АЛ 

EN но: оит B 


HIVOUddY 7/У лупа 


1н9113 DILYWOLNY 
£¿6I ‘OE Алепиер 


зоовомун LHDI14 LLOL 


SINITUIV OTHOM SNUHI 


SOILYWIHOS 


£O EO? 
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HEADING / PITCH MODE 


ALT SELECT 
vs ALT O ARM 
3 4 700 = 
| 600 4 
ALTITUDE SELECT 


| ) STBY 


Lest AFCS MODES тез \, 


ee 
ALN ARM 

— СС 

= —— --. 


TAKEOFF 


TEST resi 
| O) 


AFCS WARNING" 


NO DUAL NOGA 
= -- 


NO ALIGN CMD DISC 


е) 


rora — ае 


TEST 1 INDICATORS 


TEST 2 INDICATORS 


SLNANOdWOS NOILVLS не 524У 
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WOOSOGNVH 1H9I143 
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AUTOPILOT/FLIGHT DIRECTOR 


VOR-1 - vOR-2 
ILS-1 «5 ILS-2 


COMPASS-1 


RAD ALT-1 пая КАР ALT-2 


ESS NO. 2 
AC FLT STA 


PITCH TRIM PITCH TRIM 


Y AW SAS ния YAW SAS 


HYD -B E HYD -A 


ADC - 1 ADC - 2 


нз и 
ш 
+ 
* * 


Je 
* 


CODE/CONDITION 


"A" APFD SIGNALS ..... A 
"B" APFD SIGNALS ..... EN EN ЖЕГЕН 


x CAN BE SELECTED TO OTHER COMPUTER 
USING VOR SPLIT 1-2 SWITCH IN МАУ 
MODE. 


XX NORM - BOTH COMPUTERS 
USE MO. 1 ADC (ALT NOT ENGAGED). 

STBY - BOTH COMPUTERS 
USE МО. 2 AGC IALT NOT ENGAGED. 


6182 
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SPEED COMMAND/AUTOTHRUST 


VG3 
RAD ALT 1 
L AGA 
SENSOR 
FLAP 
POSITION 

ACCELER- | | 
OMETERS TO/GA) 


SPEED 
COMMAND 
COMPUTER 


NO. 2 CHANNEL 
FLT STA 2 
АРЕО В 
ACCELER- Li a a E в a a n ш a п = (TO/GA) 
m = E п E u 
OMETERS я | | 


FLAP Hh 
POSITION 

= 

R ADA m. 
SENSOR 

= 

ii 

BAD ALT 2 í". 
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AUTOMATIC FLIGHT 


AUTOPILOT 
GENERAL 


There are two autopilot/flight director computers, A 
and B. Each has two separate channels. Only one 
autopilot can be engaged at a time except during an 
autopilot ILS approach with autoland (A/L) mode 
selected, With two autopilots engaged, all four channels 
are cross monitored after autoland track (1500 feet) is 
achieved. After autoland track has been achieved, a 
single failure will not normally interrupt the auto- 
matic approach and tanding. 


CONTROL WHEEL STEERING (CWS) 


This 15 a manual mode of operation providing attitude 
and heading hold functions. The contro) wheel is 
used to establish the desired aircraft attitude. 1f ap- 
proximately 18 degrees pitch or 35 degrees bank is 
exceeded, the aircraft will return to the maximum 
limit when control wheel pressure is relaxed. Alti- 
tude hold (ALT) or turbulence (TURB} are the only 
modes which can be selected with control wheel steer- 
ing without flight director(s) on. Automatic trimming 
is provided while in control wheel steering. The 
electric control wheel trim switch can be used if con- 
trol wheel pressure is applied. 


COMMAND (CMD) 


The command mode permits selection of automatic 
modes, It is the same as control wheel steering if 
no automatic modes are selected. It is possible to 
achieve a command function in one axis of control 
while the other axis is in a control wheel steering 
function, For example, if mach 15 the only mode 
selected, the autopilot pitch axis is in a command 
function while the roll axis is still in a control wheel 
steering function. Automatic trimming is provided 
with command selected. Electric control wheel trim 
switches are inoperative. 


AUTOMATIC MODES 


Each switch must be firmly pressed to insure the 
mode 15 engaged. Check light and mode annunciator 
panels for proper message to verify engagement. To 
select any of the automatic modes, an autopilot or 
flight director must be engaged. Only one pitch mode 
can be selected at a time. Only one approach/navig- 
ation mode can be selected at a time. The heading 
mode can be selected with any pitch mode and can 
also be selected with any approach/navigation mode 
Providing course capture has not taken place. The 
turbulence mode will cause an autopilot switch to 
trip to control wheel steering and will disengage any 
other command modes if engaged. The IAS ог mach 
modes cannot be selected with autoland or approach 
modes selected, IAS or mach will also trip auto- 
thrust off tf selected, 


ТОТ reas worin лівим 


7.04.01 
SYSTEM DESCRIPTION 


Autoland {A/L} is the normal mode to be used for 
an autopilot ILS approach. If the ILS has any beam 
irregularities, or if the terrain is too uneven during 
the last 1500 feet, it may not provide a satisfactory 
approach. The approach (APR) mode does not re- 
quire the sophistication and sensitivity needed by the 
autoland mode and can be used when [LS beam 
tolerances or terrain features are not adequate. The 
autoland mode provides automatic course capture, 
autoland tracking, atignment, flare, and rollout capa- 
bility. It can be selected with one or two autopilots 
engaged. The approach mode provides localizer and 
glide stope capture same as the autoland mode, but 
does not provide alignment, flare, or rollout capa- 
bility. |t must be disengaged prior to landing and a 
manuat landing accomplished. 


AUTOPILOT ENGAGE REGUIREMENTS 


To select control wheel steering or command, the 
following must be operating normally: 


AUTOPILOT A 
AC and OC Essential bus. 


AUTOPILOT B 


No. 2 flight station and 


No. 2 DC bus 
Hydraulic system B. Hydraulic system A. 
No. 1 vertical gyro signal, | No. 2 vertical gyro signal 
No. 1 compass signal. No. 2 compass signal. 
One yaw 5 А5 channel One yaw SAS channel. 


One automatic trim 
channel. 


"No, 2 VOR/ILS signal. 


One automatic trim 
channel. 


*No. 1 VOR/ILS signal. 


* Valid signals are required only if an approach/navi- 
gation made is to be selected while in command. 


AUTOPILOT TRIPS 


Force sensors are located in each contro! wheel hub. 
Under certain conditions, autopilot trips will take 
place if excessive pressure is exerted on either control 
wheel. 


Pitch Mode Trip - A contro! wheel pitch force of ap- 
proximately 15 pounds will cause any of the pitch 

modes (VS, ALT, IAS, MACH) to disengage. Auto- 
pilot switch will remain in command, 


Кой Axis Trip - An approximate 15 pounds control 
wheel roll force will cause autopilot switch to trip 
to CWS if localizer, VOR or heading is captured but 
autoland track has not been achieved. 


7.04.02 
SYSTEM DESCRIPTION 


AUTOPILOT {Contd} 


Pitch Axis Trip - An approximate 15 pounds control 
wheel pitch force will also cause autapilot switch to 
trip to CWS if glide slope is captured but autoland 
track has not been achieved. 


Alter autoland track has been achieved, no control 
wheel pitch or roll force will trip autopilot switch. 


AUTOPILOT FAILURES - TRIP TO OFF 


Prior to autoland track, any of the follawing failures 
will cause its associated autopilot switch to trip off: 


AC essential or Мо, 2 Flight Station bus. 
A or 6 hydraulic system, 

No. 1 or No. 2 vertical gyro. 

No. l or No. 2 compass. 

Both yaw SAS channels. 

Both automatic trim channels, 


After autoland track, it will normally require two 
major failures to interrupt the automatic landing. A 
single vertical gyro, compass, ILS receiver or auto- 
matic trim channel failure will not trip an autopilot 
switch off with both autopilots engaged. Any of the 
following failures will cause one or both autopilots 
to trip off after autoland track: 


AC essential or No, 2 Flight Station bus. 
A or B hydraulic system 

Any two vertical gyros, 

Both ILS receivers. 

Both compass systems. 


AUTOPILOT FAILURES - TRIP TO CONTROL 
WHEEL STEERING 


Prior to autoland track, any of the following failures 
will cause its associated autopilot switch to trip to 
control wheel steering: 


Radio altimeter 


Air data computer (will trip off if altitude 
mode selected). 


Both direct lift channels. 


VOR/ILS receiver (if its associated navigation/ 
approach is selected, or if an incompatible fre- 
quency is tuned). 
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AUTOPILOT DISCONNECT 


Pressing either autapilot discannect switch will dis- 
engage either or both autopilots and autothrust. The 
flight directors will remain engaged if being used. 
The alert fights flash and the autopilot disconnect 
messages appear. A two second wailer aiso sounds, 
Pressing the autopilot disconnect switch again will 
clear the messages and lights. 


FLIGHT DIRECTOR 


There are twa flight director systems which use the 
same A and B computers used by the autopilots. 
They also use the same automatic modes. When 
either flight director switch is placed on, its respec- 
tive command bar will appear on its attitude directar 
indicator. Separate flight director synchronizers are 
provided independent of autopilot operation. Auto- 
matic synchronization is provided for pitch and roll 
axis operation if a pitch and roll mode is selected. 
Manual flight director synchronization is provided 
when automatic synchronization is not provided. |t 
is possible to have automatic synchronization in one 
axis and not in the other. If the flight director is on 
without a prtch and ғо! mode selected, the command 
bar will be initially satisfied with aircraft attitude. 

If a change of attitude is made, the command bar 
will disagree. Selecting synchronization will syn- 
chronize the command bar to the new attitude. 


FLIGHT DIRECTOR DISCONNECT AND FAILURES 


The flight director is disconnected by turning its res- 
pective switch off. The command bar will retract 
automatically at five feet during an autopilot ILS ap- 
proach using the autoland mode and at 50 feet dur- 
ing a fight director only approach using the autoland 
mode. A vertical gyro, compass, or radio receiver 
failure, or loss of power to the autopilot/ftight direc- 
tor computer will cause the associated command bar 
to retract and display the flight director flag. Atter- 
nate flight director switching is provided for both 
pilats so that the other computer can be selected. 


FLIGHT DIRECTOR MODES 


Any of the automatic modes used by the autopilot 
can also be used by either flight director, except 
turbulence. If the turbulence mode is selected, 

the command barfs) will retract from view. Ifa 
flight director only ILS approach is made without 
autopilot, and using the A/L mode, the no align and 
no flare messages will appear as a reminder these 
capabilities are not provided. 
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SPEED COMMAND/AUTOTHRUST 


There is one speed command computer containing 
two channels, The computer supplies signals for 

both autathrust and stow fast indicators. It receives 
signals from angle of attack sensors, flap position, 
accelerometers, and vertical gyro. An airspeed set- 
ting knob controls airspeed selection for both auto- 
thrust and slow fast indicators, provided the alpha 
shutter does not appear in window. The alpha shut- 
"ter appears if more than 30 degrees flaps are selected 
or If the aircraft slows to 1.3 Vs. If autothrust is 
engaged, it prevents aircraft speed showing below 

1.3 Vs during an approach. The alpha shutter appears 
when takeoff or go-around is selected, tt will remain 
in view until takeoff or go-around made is disengaged. 


AUTOTHRUST 


Autothrust 15 normally selected during the approach 
phase of flight. The throttles are driven by a servo 
motor and move to satisfy the selected airspeed set- 
ting, The throtttes will retard towards idle during 
flare and disconnect upon landing. Autothrust can 
also be disconnected by either throttle switch, auto- 
pilot discannect switch, takeotf/go-around switch, 
selecting LAS m Mach, or turning the autothrust 
switch off, Autothrust will not operate if both ATS 
overhead panel switches display the fail legend. It 
will operate as long as one channel is valid. 


TAKEOFF MODE 


The takeoff mode is a flight director mode, The 
heading mode can also be selected for norrnal takeoff 
use with runway heading set in window. The tom- 
mand bars will initially program not less than 1.25 Vs, 
After flaps start retracting, 1.3 Vs is programed. 

After flaps are fully retracted, 1.5 Vs is programed, 
The takeoff mode can be disengaged by selecting any 
pitch mode or by turning flight director switch(es} 
off, 


GO-AROUND MODE 


This is an autopilot and flight director made. When 
used with autopilot operation, more than 30 degrees 
flaps must be selected io achieve automatic aircraft 
pitch up. If either control wheel go-around switch is 
pressed durtng an autopilot approach, the aircraft will 
pitch up, wings level, to initially maintain not less 
than 125 Vs. Any setected automatic mode will 
disengage. The heading mode can be selected with 
go-around to pravide heading commands. As flaps 
start retracting, 1 3 Vs is programed. With flaps 
fully retracted, 1.5 Vs is programed. tf flaps remain 
at 33 degrees, the aircraft will pitch down slightly at 
800 feet to program an additional 10 knot pad. To 
disengage the go-around mode, select any pitch mode 
or turn autopilot and flight directors off, 


ANS WORLD AIRLINES SYSTEM DESCRIPTION 


ALTITUDE SELECT/ALERT 


The altitude select system is used for autopilot/flight 
director levet off commands and to arm the altitude 
alert lights and aural tone for proper indications. 
Once a flight director or autopitot is engaged, an alti- 
tude can be set in the altitude select window and the 
arm switch pressed. When the altitude is reached, 
the arm fight will go out and the altitude hold tight 
will come on. A smooth level off will be achieved 

if an autopilot is engaged in command, CWS can be 
used with a flight director on; however, the level off 
15 not quite as smooth If only a flight director 15 
engaged, the command bar will provide a visual level 
off command. 


The altitude alert system consists of amber approach, 
green altitude, and flashing red deviation lights to- 
gether with an aural tone. The approach light will 
appear when within 1000 feet of presetected altitude 
The approach light goes out and the altitude light 
will appear when within 250 feet af preselected alti- 
tude. The deviation light will flash when the aircraft 
leaves setected altitude by more than 500 feet, An 
aura! tone will be heard when approaching selected 
attitude by 500 feet and leaving selected altitude by 
250 feet. The flashing deviation light can be extin- 
guished by selecting a different altitude. 
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COMMUNICATIONS 


ADDITIONAL PROCEDURES 
CABIN INTERPHONE USE THROUGH 

OXYGEN MASK AND HAND 

MICROPHONE ---..----.......... 01.01 
CONTROLS AND INDICATORS 


AUDIO SELECTOR, SERVICE INTERPHONE, 
MICROPHONE, AND HEADSET JACKS - - 02.01 


VHF, HF AND SELCAL - - - -..-.-.-.- 02.02 
INTERPHONE, PA, AND VOICE 

RECORDER --..------.......... 02.03 
MULTIPLEX/GALLEY INTERPHONE ---- 02.04 


SYSTEM DESCRIPTION 


FLIGHT INTERPHONE -------------- 04.01 
SERVICE INTERPHONE 

PASSENGER ADDRESS 

CABIN INTERPHONE 

GALLEY INTERPHONE 

ESSENTIAL COMMUNICATIONS BUS 
MULTIPLEX SYSTEM --------------- 04.02 


8.00.0] 
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COMMUNICATIONS ANS WORLD AIRLINES 


CABIN INTERPHONE USE THROUGH OXYGEN 
MASK AND HAND MICROPHONE 


1, 


Press the INT and INT CABIN/SERV switches 
on the audio panel. Adjust the INT CABIN/ 
SERV switch for volume, 


If the oxygen mask is to be used, select 
OXY on the microphone select panel. 


Select the desired cabin area on the cabin 
interphone panel and press the STA switch. 


if the oxygen mask is being used, press the 
control wheel or microphone select pane 
press-to-talk switch when call is answered— 
and talk. 


If hand mike is being used, depress the switch 
and talk when your call is answered. 


8.01.01 
ADDITIONAL PROC. 


April 29, 1977 101 TRANS WI HANDBOOK 8.02.01 


COMMUNICATIONS 


ANS WORLD AIRLINES CONTROLS AND INDICATORS 


AUBIO SELECTOR, SERVICE INTERPHONE, MICROPHONE, & HEADSET JACKS 


MICROPHONE SWITCHES 


Press top row switch to transmit. 


| VM 2 VHE 90001 VOLUME SWITCHES 


— _ 
-2 INT | 
Controls receiving volume. Push and rotate to adjust. 


RÁNGE SWITCH 


1- WHE 2 -YHF - 3 t- HE- Filters voice audio to improve coded reception. 


© © OOO VOICE SWITCH 


Filters coded signals to improve voice reception. 


AUDIO SELECTOR 


Fr == 


г VOR-2 MIA 1- ADF. 2 


OO © O © O | SPEAKER SWITCH 


Permits captain or first officer to use speakers. Rotate to adjust 
volume. 


AMPLIFIER SELECTOR 


Selects normal or alternate amplifier. Both identical in operation. 


1415, 16 - PA NO. 1 AND NO. 2 


AUDIO CONTROL, CAPT, F/O & F/E 1414 - FLT INTPH AMPL 
1412, 13 3018 - FLT INTPH AMPL 


ENGINEER'S MICADPHONE AND HEADSET 


JACK 


162081 


AND SERVICE INTERPHONE. CAPTAIN AND FIRST OFFICER'S OXYGEN 


MASK AND BOOM MIKE SELECTOR 
мед MICROPHONE SELECT 


TO TALK OXY 


| MIC SELECTION 


SERVICE INTERPHONE SWITCH 


Press to activate service interphone 
system. 


SERVICE INTERPHM 


ENGINEERS 
HEAD SET JACK 


PRESS TO TALK SWITCH 


Activates microphone when using boom or Oxygen 
mask microphone. 


MICROPHONE JACKS 
MICROPHONE SELECTOR SWITCH — 
OXY * The oxygen mask micro- 


MICROPHONE SELECTOR SWITCH BOOM - The boom mierephone is 
OXY  . The oxygen mask selected. 
microphone is selected. 
BOOM . The boom microphone 
is selected. PA ON OXYGEN 


Raise guard and press ta connect oxygen mask mike 
GND SVCE INTPH to PA. Overrides VHF and interphone, 
211 


8,02.02 1011 FLIGHT HANDBOOK December 11, 1978 
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VHF, HF AND SELCAL 


TRANSFER SWITCH 


Selects operating frequency. 
Other window can be preloaded 
with new frequency. 


FREQUENCY WINDOW 


FREQUENCY SELECTOR 


COMMUNICATIONS TEST SWITCH 


selected, 


VHF NO. 1 
VHF NO. 3 
- VHF NO. 2 


Hemoves automatic squelch when pressed. 


1620?! 


FREQUENCY WINDOW 


FREQUENCY SELECTOR 
Selects desired frequency. Range fram 2.000 
to 29.999 MHz in 1-KHz steps. Transceiver 
range from 2.800 to 26.999 MHz 


RF SENS CONTROL 


Controls squelch or receiver sensitivity. 


MODE SELECTOR 


OFF - HE off. 

AM - Amplitude modulation provided 
from 2 to 30 MHz frequency range. 

USB - Upper side band. Used for normal 
long range communication. 

LSB - Lower side band. 


101, 3 - HF NO. 1 DC, AC. 
1С19, 21 - HF NO. 2 DC, АС. 


SELCAL 
SELCAL LIGHT ШАҒА PRESS йл 
Indicates decoder is activated by selected 
communication system. Pressing light will 
reset the light and chime. 


SELECTOR SWITCH 


Communications system selected is monitored 
for coded tone. 


SELCAU-2 


SELCAt - 1 


1C5 - SELCAL 
MARKER BEACON VOLUME SWITCH 
NORM - Low marker beacon sensitivity. 


HI - High marker beacon sensitivity. 
107. MARKER BEACON. 


FREQUENCY LIGHT 


indicates operating frequency 
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INTERPHONE, PA, AND VOICE RECORDER 


STATION SWITCH 
Sounds hilo chime at selectad station. 
Pink lights siso appear. 


CALL LIGHT 

Light appears and hilo chime sounds when 
cabin interphona call is made to cockpit. 
Prem light to reset. 


GROUND CREW SWITCH 
Sounds horn in nose wheel well. 


STATION SELECT SWITCH 

Used with STA switch to initiate cabin 
interphone call to flight attendant. 

ist CL-(L1 & Al doors) 

FWD-(12 & A2 doors) 

MID-(L3 & R3 doors} 

AFT-(L4 & R4 doors) 

UPR-(Sérvica Cantor: 2) 


All SWITCH SIGNAL SWITCH 

Sounds 3 hido chimes at all flight ettend- Soumis singla hi chime over РА amplifiars LWA-(Lower Galley) 
ant stetions. Pink lights flash, then remain each time switch is pressed. 

on steady. 


METER 

Measures volume output of PA amplifier 
in coach or first class as sefected. With 

both lected, monitors first class only. 

With neither selected, zero reeding indi- 

cates PA being uid. 


MONITOR VOLUME CONTROL 
Controls voluma output of cockpit speakers 
when monitoring narco menta CABIN AREA SELECT SWITCHES 
being made from cabin attendants’ panels. Selects one or both cabin arem for PA 
monitoring оғ announcements. 
1415, 16 - PA NO. 1 AND NO. 2 


ERASE SWITCH 

With aircraft on the ground and the park- 
ing brake set, the entire 30 minutes on the 
tape can be erased by pressing the switch 
for 2 seconds. 


COCKPIT MICROPHONE 
Open microphone activated when есап 
master radio pwitch is on and powered. 


TEST SWITCH 4 INDICATOR HEADSET JACK 
Checks the recorder unit. The nesadla in 101 - VOICE RECDR Permits system performance check by 
tha meter should indicate 8 or above, in monitoring what is being recorded, 


GOOD eras 


8.02.04 
CONTROLS AND INDICATORS 


MULTIPLEX/GALLEY INTERPHONE 


TEST PANEL LIGHTS 
Appear with multiplex system fault. 


CHIME SWITCH 


PASSENGER ENTERTAIN 


Controls testing and monitoring of stereo and movie 
audio. 


PASSENGER SERVICE 
Controfs testing and monitoring of reading and 
attendant call lights. 


INTERCOM 
PANEL 


GALLEY 
INTERPHONE 


FEST GALLEY 
ELASS CABIN 


ate 
.2. ЕЙЕ5 
ae ... 79 тт CALL 


ure ша Tl ... 
an] © 


LH [ 


DUAL HANDSET 
Used at L-1, mid service center-2, and 
RA stations for cabin or galley inter- 
phone communication. 


1011 trans worin AIRLINES 
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COMMUNICATIONS 


MULTIPLEX TEST PANEL 
MULTIPLEXER PSS/PES TEST 
Г сомғАатмеит CONTROLLER 


O O O О LAMP TEST 
pratum. 


0000 


p MULTIPLEXER SEAT POWER КЕЙ ШР 
MAW UNIT SUPPLY TEST 4 
оо е 
ENTERTAIN CALL; 
жаши TEST eer pomar "EE сац qa CHIMEÉ 


он 
Y ©; READ LT (0) 
OFF 


POWER LIGHT 
Appears if тутат powered. 


TALK SWITCH 


Pressed to talk to galley interphone 
stations. 


SPEAKER 
VOLUME CONTROL 


Controls voluma of calls received. 


CALL/RESET SWITCH 


Appears when call made to lewer galley. 
Press to reset light. 


CALL SWITCH 


Press to turn on green light and sound hi- 
low chime at selected station. 


GALLEY INTERPHONE SELECTOR 


Selects L-1, mid service center 2, or R-4 
stations. 


UPPER GALLEY MONITOR 


Permits monitoring upper galley noises and 
conversation. 


May 1, 1976 
COMMUNICATIONS 


FLIGHT INTERPHONE 


The flight interphone system permits intercommuni- 
cation between cockpit stations and nose wheel area. 
The system is activated when audio select panel inter- 
phone and flight interphone switches are selected. 
This permits use of mikes and headsets for normal 
communication, 


Pressing the ground crew switch on the cabin inter- 
phone panel will sound a horn in the nose wheel 
area to alert the ground crew to communicate on 
flight interphone. The ground crew can also cause a 
chime to sound in the cockpit by pressing a switen 
on the nose wheel door. 


SERVICE INTERPHONE 


The service interphone system permits intercommuni- 
cation between the cockpit and stations other than 
the nose wheel area. 


The system is activated when the service interphone, 
and interphone cabin/service switches are selected. 
The service interphone switch is tocated below the 
engineer's table. 


PASSENGER ADDRESS 


Passenger address announcements can be made from 
the cockpit, L1, 14, and upper galley stations. The 
cockpit station can override any other passenger 
address announcement. 


The systern contains amplifiers for both first class and 
coach. The flight crew can make announcements if 
first class and/or coach area panel switches are on. 
Volume control is automatic It is possible to moni- 
tor cockpit or cabin announcements by turning 
volume contro! monitor on. Cockpit announcements 
can be made by using the passenger address mike on 
the aft end of the pedestal or with oxygen mask 
mike. If the mask mike is used the guarded PA oxy- 
gen in use switch on the side panel must be selected. 


CABIN INTERPHONE 


The cabin interphone system provides intercommuni- 
cation between all cabin and galley stations and cock- 
pit. It is a party line system. Once a call is initiated, 
anyone can monitor or join in on the conversation. 


The Hight crew must press the inteiphone and inter- 
phone cabin/service switches to transmit and receive, 
The normal mike and headset can be used or cabin 
interphone handset can be used. The handset is ło- 
cated on the aft end of the pedestal next to the PA 
mike. 
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8.04.01 
SYSTEM DESCRIPTION 


If the ftight crew initiates a call to a cabin station, 
the station select switch on the overhead cabin inter- 
phone panel must be selected to the desired position. 
Pressing the station switch will turn on pink lights at 
the selected station and chimes will sound. The 
stations which can be selected are all doors plus up- 
per and lower galley. 


If a cabin station initiates the call to the cockpit, a 
call light will come on and chimes wilt sound in the 
cockpit. Cabin handset or mike and headset can be 
used to answer the calt. Hanging up handset or pres- 
sing the call light wil! rearm the system and turn 
light off. 


The cabin interphone panel all switch is selected if 
the flight crew desires to talk to all cabin stations 
on interphone. tt is not necessary to move station 
select switch. 


GALLEY INTERPHONE 


The galley interphone system provides intercommuni- 
cation between LI, R4, and upper and tower galtey 
stations. Other stations cannot monitor conversation. 
A separate switch on their handsets permits selection 
of either cabin interphone or galley interphone. If 

a call is made to the lower galley, the caller may pro- 
ceed to talk since voice will be heard in the lower 
galley through the galley speakers, The lower galley 
attendant can answer while pressing a talk switch. 
The lower galley also has a control switch to tum 

on a separate open mike in the upper galley. This 
permits sounds from above to be heard in lower 
galley. The open mike is one way only, from upper 
to lower gatley, 


ESSENTIAL COMMUNICATIONS BUS 


The Essential Communications bus is normally 
powered by DC essential, but wil auto transfer to 
the Battery bus if DC essential fails and the battery 
switch is on. To operate the No, 1 VHF, the essentia! 
radio switch must be on, The following units are 
powered from the Essential Communications bus: 


PA 

Audio control! panels, 
Flight interphone, 
No. 1 VHF. 


The No. 2 VHF, ground service, cabin and galley 
interphone operate from the DC Ground Seryice bus. 
The master radio switches do not have to be on. 

The No. 3 VHF is powered by DC bus 2 through the 
No. 2 master radio switch. 
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IMULTIPLEX SYSTEM 


The passenger entertainment system (PES) and pas- 
senger service systems (PSS) are both multiplexed. 


The PES provides both stereo music and movie 
audio. The system consists of a tape reproducer, 
main multiplexer, sub muitiplexers, seat electronic 
units and compartment controllers. The main multi- 
plexer receives and converts data from the tape re- 
producer into a digital format. The sub multiplexers 
further reshape this data, including that from the 
movie audio, sending it to the compartment con- 
trollers. The compartment controllers provide timing 
and synchronization, and distribute the data to the 
seat efectronic units and passenger earphones. An 
override feature of public address is provided so that 
passengers can hear PA announcements through their 
earphones, overriding all other audio. 


The PSS provides individual passenger controls for 
reading and attendant call fights plus fresh air outlets. 
Compartment controllers control and synchronize 

the data for the eight compartment zones. 


A multiplex test panel is located near the R-1 flight 
attendant station. This provides technical service 
personnel the capability of testing and monitoring 
the multiplexed systems. Lights appear with system 
ffaults. 


September 27, 1976 
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May 20, 1976 10114404! НАМОВООК 


ELECTRICAL POWER 


ADDITIONAL PROC ---------------- 

Tripped Circuit Breaker 

Differential Fault Light 

Al AC Tie Breaker Open Lights 

AC Tie Breaker Open Light 

Field Relay and Generator Breaker Open 
Light 

Generator Bearing Light 

One Galley Power Bus Off Light 

All Galley Power Bus Off Lights 

Flight Station Bus Fail Light 

Standby Bus Fail Light 

Essential AC on Alternate Light 

APU Generator ОП Overheat/Pressure 
Light 


CONTROLS AND INDICATORS -------- 

Galley, APU, and Ground Service Power 
Controls 

Generator Controts 

AC and DC Monitor 

Standby and Essential Power Controls 

Standby Power and Attendant Ground 
Service Switches 

Electrical Controls 


SCHEMATICS --------------------- 

Electrical System 

AC Bus No. 1 and Ground Service Bus 

AC Bus No. 2 and Radio Bus No. 2 

AC Bus No. 3 

Essential AC Bus and Essential Radio Bus 

DC Bus No. 1 and Ground Service Bus 

OC Bus No. 2 and Radio Bus No. 2 

DC Bus No. 3 

Essential DC Bus and Essential ОС Radia 
Bus 

OC Standby Bus 

AC Standby Bus 

Battery, Ess Camm, and APU Battery 
Busses 

Gatley and Passenger Service Busses 


SYSTEM DESCRIPTION ----.-...-.-.- 
Electrical System - General 
Normal Electrical Operation 
AC Generating System 
Manual Operation 
Autoparalteling 
AC Essential 
` DC Power System 
Battery Power 
DC Ammeter 
DC Essential 
Standby Power 
External Power 
Ground Service Power 
Galley Power 
Circuit Breaker Panels 
Remate Control Circuit Breaker (RCCB) 


* * 


ANS WORLD AIRLINES 


04.08 
04.08 


9.00.01 


— 


| 


| 


September 27, 1976 
ELECTRICAL POWER 


TRIPPED CIRCUIT BREAKER 
One reset attempt may be made if unit operation 15 
desirabte. 


DIFFERENTIAL FAULT LIGHT 

Field relay and generator breaker open lights will be 
on in addition to the differentia) fault light. AC tie 
breaker and flight station bus fait lights may also be 
on. 


1. Do not attempt reset. Monitor remaining gener- 


ator KW loads, 


а. Check AC essential bus power selector switch for 
auto transfer protection. 


ALL AC TIE BREAKER OPEN LIGHTS 
This indicates possible short on AC tie bus. 


l. Do not attempt reset. 
lated. 


Operate AC busses 150- 
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ADDITIONAL PROCEDURES 


GENERATOR BEARING LIGHT 
Light indicates excessive bearing wear. 


1. Open generator breaker and check voltage and 
frequency. Monitor afl generator KW loads. 


2. Check generatar oil out and oil rise temper- 


atures, 
3. If any indications are abnormal, disconnect. 
4, |f indications are normal, leave generator 


breaker open. If it becomes necessary, gener- 
ator can be used to power its own load bus, 
or power AC essential. 


5. Check AC essential bus power selector switch 
for auto-transfer protection. 


ONE GALLEY POWER BUS OFF LIGHT 


Light indicates galley bus is unpowered. It could be 
caused by switch released or three galley remote con- 


2. Do not connect APU or external power to AC  [7trol circuit breakers tripped on right galley panel. If 


tie bus. 


AC TIE BREAKER OPEN LIGHT 


l. Check generator voltage and frequency. If ab- 
normal, disconnect. Monitor all generator KW 
loads. 


2. I voltage and frequency are normal, do not 
attempt reset. Leave generator isolated power- 
ing its own bus. 


3. Check AC essential bus power selector switch for 
auto-transfer protection. 


FIELD RELAY AND GENERATOR BREAKER 
OPEN LIGHT 


1. Monitor all generator KW loads, 


2. Check generator voltage and frequency. To do 
this, open generator breaker and close field re- 
lay, If abnormal, disconnect. 


3. If voltage and frequency normal, a reset attempt 
may be made. First open field relay, press 
generator breaker close switch, then clase field 
relay. 


4. Check AC essential bus power selector switch 
for auto-transfer protection. 


circuit breakers are reset, off light wil! extinguish. 


ALL GALLEY POWER BUS OFF LIGHTS 


Lights indicate all galley busses are unpowered., 
This could be caused by an overloaded generator, 
all switches released, or galley power emergency 
shutoff switch activated, 


l. Check electrical panel and/or with flight atten- 
dant to find source of problem, 


2. To restore galley power; 
a. Generator overload: 


Release all three galley switches, then 
reset as desired, 


b. Galley power emergency switch activated: 


Flight attendant must release switch 
to restore power. 


FLIGHT STATION BUS FAIL LIGHT 

Light indicates flight station bus is unpowered. 
Generator breaker and AC tie breaker open lights 
may also be on, indicating main AC bus powering 
Hight station bus has failed. 


1. Check circuit breakers on panel 3, rows D and 
E. 


2. If reset is not accomplished, check AC essential 
bus power switch for auto-transfer protection. 
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STANDBY BUS FAIL LIGHT 


Light indicates standby bus is unpowered, It could be 
caused by bus fault ог auto-transfer malfunction, 


1. Check battery switch on, standby power switch 
in arm position and essential power normal, 


2. |f Тай light remains on and fail flags are on сар- 
tain's instrument panel, place standby power 
switch on. Check fail light extinguishes and flags 
retract from view, Battery charger is discon- 
nected with standby power switch on, 


3. Uf standby power cannot be restored, return 
standby power switch to arm position. 


ESSENTIAL AC ON ALTERNATE LIGHT 

Light indicates AC essential bus nower has auto-trans- 
ferred to secondary source, It could be caused by 
failure af No, 3 AC bus or the No. 3 flight station bus 
if switch is at the B3(G1) or B3(G2) position. 


1. Check for tripped circuit breaker on panel 3, 
rows D and Е. 


2. ІТ reset is mot accomplished, place the АС essen- 
tial bus power selector switch to Gl1(G2). Essen- 
tial AC on alternate light should extinguish, 


APU GENERATOR OIL OVERHEAT/PRESSURE 
LIGHT 

Light indicates high oil temperature or low oil pres- 
sure, Shutdown APU to protect APU generator. 


April 3, 1973 
ELECTRICAL POWER 
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GALLEY, APU AND GROUND SERVICE POWER CONTROLS 


GALLEY POWER SWITCHES 


ІМ - Connecti main AC bus 
power to the galley and 
ovens. 

OFF - Power removed from 
galley bus. Illumination 
of three OFF lights indi- 
cates an overioaded 
generator, ог galiey power 
emergency shutoff switch 
activated in gallay. 

OUT - Galley and oven power 
is shut off and OFF is 
Hlumineted, 

GALLEY CIRCUIT BREAKER 

PANELS 


GENERATOR FIELD RELAY 
CLOSE SWITCH 


A momentary switch that 
closes a tripped generator field relay. 

Flowbar indicates the generator 
field relay is closed. 

BRG - Excessive wear of the generator 
main bearing. Armed when 
generator up to speed. 

1K15, 16, 17 - GEN CONTROL UNITS, 


ELECTRICAL 
им; 


TEMP RISE 
GALLEY POWEP, 


GENERATOR FIELD TRIP 
SWITCH 
Opens the generator field relay 

and locks out tha auto-ciosa function. 
OPEN - Field ratay has tripped 

(Pulling FIRE PULL 

handle also trips field 

relay.) 
ӨРЕ - A differential fault exists. 
1K 15, 16, 17 - GEN CONTROL UNITS. 


APU GENERATOR OIL 
OVERHEAT LIGHT 


Armed by APU master switch, 
OVHT - Generator sdapter oil 
temperature is above 
limita. 
3515 - EJECTOR & VENT VALVE. 


o 
—I[— — — -GROUND SERVICE 
P SELECTOR SWITCH 
LI] РА Permits selecting APU ог ех. 


APU GENERATOR OIL 
LOW PRESSURE LIGHT 


Armed when APU inlet door is 


2 


opan. CLOSE TAIF ternal power то merge ground 
PRESS - Generator adapter oil GND SERVICE = as ssas, Will trip to 


pressure below limits. 


3815 - EJECTOR & VENT VALVE. APU - Connects APU 


power to ground 
service busses only. 
OFF - Ground servica 
busses may be 
powered normally. 
EXT POWER - Connects external 
power to ground 
service busses. Also 


POWER METER & KVAR 
SWITCH 

Ganerator load in kilowatts. 
When KVAR switch is pressed, 
meter indicates kilovolt-amp 
reactance. 


3G16 - ELECTRIC METER SWITCH. 2, controllad from for- 
EXT POWER C: ward ettendant's panel. 
® THE 3814 GND BUS CONTROLLER. 
EXTERNAL POWER SWITCH [P Y > 
Removes any other power 
from AC tia bus. EXTERNAL POWER EXTERNAL POWER ON 
ОМ - ore external power AVAILABLE LIGHT LIGHT 
OFF - Disconnects external power AVAIL - Is illuminated when exter- ON - External power is being 
from tia bus. nal power is connected, is used. on aircraft. 
NO CIRCUIT BREAKER, POWERED within voltage and frequency 
THROUGH EXTERNAL POWER limits, and has proper phase 
RELAY. rotation. 


F1-5001-9-001 


9.02.02 
CONTROLS AND INDICATORS 


GENERATOR CONTROLS 


GENERATOR BREAKER 
CLOSE SWITCH 


A momentary switch that 
arms a tripped main generator 
breaker to close. Breaker closes 
when voltage and frequency are 
correct, 


Flowbar illuminates when 
generator breaker is closed. 


CB ON RESPECTIVE GCU 


--- | — GENERA В BA 
FLIGHT STATION AC BUS rnm ШІ = 
FAILURE LIGHT 

The respective AC bus extension 
in the flight station is not powered. 


3E9,10,11 - FLIGHT STA PWR 
3611 - AC BUS IND 


BREAKER 


BUS TIE BREAKER 
CLOSE SWITCH 


A momentary switch that 


arms a tripped bus tie breaker to chose 
Flowbar illuminates when bus 


tie breaker is closed. 


CB ON RESPECTIVE GCU 
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July 20, 1972 
ELECTRICAL POWER 


IDG OIL TEMPERATURE INDICATOR 
AND TEMP RISE SWITCH 


Normaily indicates IDG oil outlet temper- 
ature. When TEMP RISE switch ts pushed, 
indicator shows temperature rise between 
IDG oi! iniet and outlet. 


ELECTRIC METER SWITCH 
ЗААТВ - IDG OIL TEMP 


IDG DISCONNECT SWITCH 


A momentary switch that disconnects 
the IDG. 


LOW PRESS IDG oil pressure is 
below minimum. 


3G15 - IDG DISC 
3AA17-IDG OIL LOW PRESS 


GENERATOR BREAKER 
TRIP SWITCH 


À momentary switch that manually opens 
main generator breaker and locks out the 
auto-close function. 

OPEN Generator breaker has 
been tripped manually or automatically. 


CB ON RESPECTIVE GCU 


BUS TtE BREAKER 
TRIP SWITCH 


À momentary switch that manually 
opens the bus tie breaker and locks out 
the auto-close function. 


OPEN Bus tie has baen 
tripped open manually or by one 
of the automatic fault trips. 


CB ON RESPECTIVE GCU 


F1-5001-9-002 
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AC AND DC MONITOR 


AC VOLTMETER AND 
PMG TEST SWITCH 


Meter indicates AC voltage for 
selected position or PMG volts of a 
selected generator when PMG test 
switch is pressed. 


With needle pointing to PMG OFF, 
generator is not turning. 


AC FREQUENCY METER 


Indicates frequency for position 
selected by the AC meter selector. 
If voltage is too low for an accurate 
measurement the meter will indi- 
cate OFF, 


FUSES IN MID 
ELECTRICAL 
SERVICE CENTER 


3G16 ELECTRIC METER 
SWITCH 


1K18 - STBY INVERTER 
VOLT AGE 


FUSES IN MID 
ви СШ ELECTRICAL 
боян r SERVICE CENTER 


DC AMMETER 


indicates TA or battery amper- 
age for position selected by the DC 
meter selector. No amperage is indi- 
cated for STBY DC BUS position. 
Battery charging is indicated by 
negative reading. 


ІММЕНТЕН 


АС METER SELECTOR 


Selects AC source of power for 
AC frequency and volt meters. 


POWER SOURCE FUSES IN MID 
ELECTRICAL SERVICE CENTER 


BUS VOLTS 
TR AMPS 


— DC METER SELECTOR 


Selects DC source of power for 


DC VOLTMETER 


Indicates DC voltage for the posi- DC volt and amp meters. Amperage 
tion selected, is not indicated in the STBY DC 
BUS position. 
ELECTRICAL ANNUNCIATOR PANEL 
SYSTEM LIGHT 1812 - STANDBY DC CONT 
. 1K13- DC STBY IND 

| Indicates a malfunction 349, 10, 11 - TIE BUS CONT 
in the electrical systam, 3613 - DC AUTO XFAR 
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CONTROLS & INDICATORS 


1011 n 


STANDBY AND ESSENTIAL POWER CONTROLS 


ESSENTIAL AC BUS ON 
ALTERNATE LIGHT 


AC & DC STANDY BUS 
FAIL LIGHTS 


When essential power selector 
sm AUTO, the primary source 
of power to the AC essential bos 


3613 - DC AUTO XFA 

1K10 - AC STBY BUS has failed and automatic trans- 
SENSE fer to the alternate power 

1K13- DC STBY IND source has occurred, 


1К13. DC STBY IND 
1Қ11-АС ESS BUS CONT 


Rolls Hr 


AC & DC ESSENTIAL BUS a || va 
FAIL LIGHTS "I 
1К13- DC STBY IND ша | 


ЗЕТ4 - BUS SENSING 


AC ESS 
3G13 - DC AUTO XFR 


{мины Siu, 
J 


ПЕЙ 


DL BUS 
15Сн. A FIN 


AC ESSENTIAL 
BUS POWER 
SELECTOR SWITCH 


Rotary switch selects 


DC BUS power source for AC 
ISOLATION SWITCH essential bus. 
OUT Connects DC busses 1, OFF Deenergrzes AC 


2, and 3 to the DC tie bus by essential bus. 


а | - 
closing all three DC tie breakers. MANUAL Generator 2, 


generator 1, or AC hus 3 
Provides a single power source. 


OPEN. The DC tie breakers 
are open and DC busses 1, 2, and 
3 are isotated from DC tig bus. 


IN 


AUTO If the primary 
source fails, the alternate 
source (іп parentheses) wilt 
automatically power the AC 
essential bus. 

3E12, 13, 14 ESS POWER 

GEN 1, 2, AND 
BUS 3 


3A9, 10, 11 TIE BUS CONT 
3412 13, 14- TIE BUS PWR 


3F2, 3- DC TIE BUS CONT PWR 


JANUARY 15, 1972 
ELECTRICAL POWER 


BATTERY SWITCH 


ON If DC essential bus fails, 
battery automatically powers DC 
standby bus. If AC essential 
bus fails, and stundhy power 
switch is in ARM, battery auto 
matically powers AC standby 
hus through inverter 


OFF If AC or DC standby 
bos loses nor mat source 
of power, automatic transfer 
ta battery bus will not occur. 


1812,13 STANDBY DC CONT 
AND PWR 


; ESS STBY 
POWER 


LARA 


POWER ANNUNCIATOR 
LIGHT 


АС or DC assantial 
standby bus has failed, 


STANDBY POWER 
INDICATOR LIGHT 


Indicates conditions onder 
which the AC and DC standby 
busses are powered. 


ÓN and flowbar are not 
illuminated when the standby 
busses ara pnwered normally 


ON The AC and/or DC 
standby busses have been 
automatically switched 
to battery bus. 


Flowbar is illuminated when 
the battery has been manuaily 
selected by the standby power 
switch to power both ihe AC 
and DC standby busses 


1812, 13 STANDBY DC CONT 
AND PWR 
1K13 - DC STRY INO 
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FEBRUARY 1, 1972 1011 FLIGHT HANDBOOK 8.02.05 
ELECTRICAL POWER TRANS WORLD AIRLINES CONTROLS & INDICATORS 


STANDBY POWER AND ATTENDANT 
GROUND SERVICE SWITCHES 


STANDBY POWER SWITCH 

STANDBY POWER 
ON - Powers AC & OC standby UNARM LIGHT 
busses from battery bus 


i ж- Indi stand 
pation ery switch A TY power switch is OFF 
or battery switch OFF. 


ARM - Powers AC standby bus 1K13 - OC STNBY INO 
from inverter on loss of AC 
essential power if battery 
switch on. 


OFF - Prevents inverter from 
Operating. 


GROUND SERVICE 
ON SWITCH 


ON - Energizes ground service 
busses if external power avaiable. 


GROUND SERVICE OFF 


Turns engineers ground service SWITCH 
switch off if it is in external 
power position. OFF - Turns off ground 


service switch if it is on. 


1011 FLIGHT HANDBOOK 
February 23, 1973 TRANS WORLD AIRLINES 9.02.07 
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9.02.08 101 FLIGHT HANDBOOK FEBRUARY 14, 1973 
CONTROLS £ INDICATORS TRANS WORLD AIRLINES ELECTRICAL POWER 


ELECTRICAL CONTROLS 


HS 


=: 


- 


7 
COAT 


H 
> 
- 
er аи un am am 


\ 


ON 


So 
т 


> 
— — — — — ——— — nn 
= 


— ~ 
SS 


AA a am ей 


АС STBY] [AC ESS BUS 


^ 
| “ Ж NORM PL d 
| та аз 93161) - 


G1 |83, G2) 
= LOC TIE BUS | b & DC ESS BUS cag le 
O  ACESS BUS 
ü OFF SELECTOR 


F1-5002-9-017 


900-6-2005-13 


CODE/CONDITION 


FR 3 MAIN GENERATORS IN 
—— PARALLEL. APU AND BAT 
EXTERNAL POWER OFF. 
| 4 Ë Е ESSENTIAL AND STANDBY 
вси Мсем 1HE y cen 258 MIGEN 346 BUSSES POWERED NORMALLY 
(TYP) == | 
едно : BAT CHGR | CHGR | En 
SVCE BUS GB RELAY ON BAT 
RELAY i = ТО DC Р Q Sw 
Б==2а (ОС STBY BUSY ESS BUS | p 
о 
OFF | 


О | 


|: 4 


| 


5ЗМІІНІР QIUOM сити 


EXT 
PWR Em DC GND SVCE BUS 
RLY 
4 “| DC GND 
SVCE BUS 
| RELAY 
Isp о INSTR 8 
RADIO 
bc BL ОС BU DC BUS 3 
DC BUS 
ISOLATION 
| | | NORM 
o ———— as — — DES B3(G1 
G1 83162) 


162 


O AC ESS BUS 
OFF SELECTOR 


w 
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FROM APU/EXT PWR li 


wanra Нева — 


FWD LAV RAZOR OUTLET 

FWD LAV FLUSH PUMP NO. 1 

LEFT WINDOW HEAT SIDE WINDOWS FWD РАМА 
LEFT WINDOW HEAT SIDE WINDOWS АЕТ PWR 
WINDSHIELD DEFOG AND F/O WIPER PYR 

ICE SENSOR АС 

EYE LCT AND APPROACH CHART LIGHTS 

FE PANEL LIGHTS 

OVHD AND EYEBROW PNL LIGHTS 

LEFT ALPHA HEAT 

DRAINMAST HEATERS AFT MID 

PITOT HEAT F/O SEC 

н ДОА 

LOGO LT L EXT LTS 

LOGO LT A EXT LTS 

FLAP LOAD RELIEF CHAN-1 

HYDRAULIC QTY INDICATORS 

HYDRAULIC PRESS INDICATORS 


LOAD CONT AND FAIL IND BUS 1 
START IGN SYS A, ENG NO. 1 
FUEL FLOW, ENG. NO. 1 

FUEL CONT AMPL, ENG NO. 1 
ОП, TEMP ENG. NO. 1 

ENG VIB ALL ENGINES 

TACH Ny ENG. NO. 1 

TACH М2 ENG. NO. 1, 

ECS AIR TEMP INC 

TEMP CONT FLT STA AC 

PACK 1 AUTO/MAN AC 


ESS PWR GEN 1 > 


О 
NO. 1 
GB 
О 


BATT CHG nl 


г 
FLIGHT STATION PWA BUS 1 INS-3/GYRO-3 NO. 2 NAV & INSTR 


| 
| 
| EYE LCT AND APPROACH CHART LIGHTING | 
| CAPT L INSTRUMENT LIGHTING | 
| 
| 
| 


! CAPT R INSTRUMENT LIGHTING 
| CTR L INSTRUMENT LIGHTING 


CTR R INSTRUMENT LIGHTING 


OUTBD BOOST PUMP 2L — l 1 


FE PANEL LIGHTS, UPPER MO. 1 
FE PANEL LIGHTS, UPPER МО. 2A 
FE PANEL LIGHTS, UPPER NO. 26 
FE PANEL LIGHTS, UPPER МО. 3 

FE PANEL LIGHTS, LOWER NO. 1А 
FE PANEL LIGHTS, LOWER NO. 18 
FE PANEL LIGHTS, LOWER МО. #С 
FE PANEL LIGHTS, LOWER МО. 10 
FE PANEL LIGHTS, LOWER NO. 2 

FE PANEL LIGHTS, LOWER NO. 3 


GLARESHIELO PANEL LIGHTING 
OVERHEAD L PANEL LIGHTING 
OVERHEAD L CTA PANEL LIGHTING 
OVERHEAD R CTR PANEL LIGHTING 
OVERHEAD A PANEL LIGHTING 
EYEBROW PANEL LIGHTING 


DUTSD BOOST PUMP 2R sme) 


PASS SVCE BUS 11 man) 


PASS SVCE BUS 1H mu) 


HYDRAULIC AC PUMP 83 —— 


FUEL OTY IND 1 
FUEL ОТУ МО 2L 
FUEL OTY IND 2A 
FUEL OTY IND 3 


WHEEL WELL LT АМА 

WING POSITION LIGHTS FWD NO. 1 
WANG POSITION LIGHTS FWD NO. 2 
WING POSITION LIGHTS AFT L 
WING POSITION LIGHTS AFT R 
FWD CLOSET AND LAV LT 

FWD SERVICE CTR LT 

OVHD FLOOD FLT STA LT 


FWD AC GND SVCE BUS 


FROM GROUND SERVICE 
SELECTOR SWITCH OH DC GND SVCE 
FWD HOSTESS SWITCHES 4 BUS RELAY 


® THESE LOADS ARE POWEREO WHEN GROUND SERVICE IS ON. 
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FWD WATER HEATER 
FWD LAY FLUSH PUMP NO. 2 
F/O INSTR FLIGHT STATION LIGHTS 
PITOT HEAT F/O PRIM 
PITOT HEAT CAPT SEC 
WEIGHT & BAL AC 
TOTAL TEMP L ANTI-ICE 
WING FLOOD EXT LIGHTS 
ESS POWER GEN 2 p RUNWAY TURNOFF LH EXT LIGHTS 
STROBE EXT LIGHTS 
о NOSE GEAR LT LAND 
NO. 2 NOSE GEAR LT TAXI 
мов WING LANDING LG EXT LIGHTS 
o EPR INDICATOR 


FLIGHT STATION PWR BUS 2 


TR POWER 2 aaa 


INED BOOST PUMP TANK 1) 


ОН. TEMP, ENG NO. 2 | 
LOAD CONT ANO FAIL IND BUS 2 | 
START IGN SYS A, ENG NO, 2 | 
FUEL FLOW, ENG NO. ? | 
FUEL CONT AMPL, ENG NO. 2 | 
TACH N4, ENG NO. 2 | 
TACH Nə, ENG NO.2 | 
ENG OUT ALL ENGINES | 
CONT IGN SYS 4. ALL ENGINES | 
| 
| 
| 
| 
| 


INBD BOOST PUMP TANK 2L maj 


INBD BOOST PUMP TANK 2А ub 


INBD BOOST PUMP TANK 1 


PASS SWCE BUS 2 —rw 


CONT IGN SYS B, ALL ENGINES 

OIL PRESS, ALL ENGINES 

TAT/EPR ALL ENGINES 

PACK 2 AUTO/MAN AC 

FWD CABIN AC ZONE CENT TEMP CONT 


LEFT WINDSHIELD HEAT PWR жәф 


5V AC 
ХЕМН 


г------ - 
NO. 2 RADIO BUS A i о 
МО. 2 RADIO BUS В 
МО, 2 RADIO BUS C 
—_____ a | TO MASTER 
RADIO SW 


Bl — 


CMPS CPLR-2 
HDDMI-2 

ALT ALERT 2 
VOR-2 

SURF POSN IND 

3 МАС STBY HORIZ 
LT 


F/O L INSTRUMENT LT 
F/O H INSTRUMENT LT 


INSTR XFMR NO. 3 NO. 2 
INSTRUMENTS 


SPEED CONTROL NO, 2 SYSTEMS 
YAW SAS NO. 2 SYSTEMS 

PITCH AND ROLLE МО. 2 SYSTEMS 
TRIM AGMT АС МО. 2 SYSTEMS 
САРТ% 2ND ALT 

ALTM ADI NO, 2 NAV AND INSTR 
CAPT RDDMI 2 NAV AND INSTR 
VERT SP IND NO. 2 NAV ANO INSTR 
LORAN AC NO, 2 NAV AND INSTR 
INS-3 HTA NO. 2 NAV AND INSTR 
AREA NAV NO. 2 NAV AND INSTR 
F/O IAS/MACH NO. 2 INSTRUMENTS 
FiO ADI NO, 2 INSTRUMENTS 

F/O HSI NO. 2 INSTRUMENTS 

F/O ALTM NO. 2 INSTRUMENTS 
SAT/TAS NO. 2 INSTRUMENTS 

ILS NO. 2 NAVIGATION 

DIR GYRO NO. 2 NAVIGATION 
INS/VERT GYRO NO. 2 NAVIGATION 
INS HEATER NO. 2 NAVIGATION 
CMPS CPLA NO. 2 NAVIGATION 

AIR DATA CMPTA NO. 2 NAVIGATION 


HF NO. 2 AC 

WEATHER RADAR IND NO. 7 NAV 
WEATHER RADAR RT NO. 2 NAV 
RADIO ALTM NO. 2 NAV 

DOME NO, 2 NA V 

INSTR CMPRN MONITOR 

ATC NO. 2 NAV 


GND PROXIMITY CMPTR 
- 
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LOAD CONT AND FAIL IND BUS 3 
START IGN SYS A, ENG NO, 3 

OIL TEMP ENG NO. 3 

Мі TACH ENG NO. 3 

М2 TACH ENG NO. 3 

FUEL FLOW, ENG NO, 3 

FUEL CONT AMPL, ENG NO. 3 

FUEL TEMP ALL ENGINES 

OIL QTY ALL ENGINES 

MID CABIN AC ZONE CTA TEMP CONT 
AFT CABIN AC ZONE CTR TEMP CONT 
GALLEY AC ZONE CTR TEMP CONT 
PACK 3 AUTO/MAN AC 

DUCT AREA OVHT DET AC 

CABIN PRESSURE CONT PWR AUTO 
CABIN PRESS CONT PWA STAY 
OUTFLOW VALVE FWD 
OUTFLOW VALVE AFT 
CABIN PRESSURE CONT БТВУ 


FLT STA PNR BUS 3 


ESS POWER BUS 3 =a 
TR POWER 3 — 


OUTED BOOST PUMP 1 b 


OUTBD BOOST PUMP 3 y 


FLOOR HEAT PWR =, 
PASS SVCE BUS 3 ана) 


FE СВ 2 PANEL LTS 
FE CB З PANEL LTS 


INSTR COOLING 

FWD LAY FLUSH PUMP NO, 3 

RIGHT SIDE WINDOW HEAT FWD PWR 
RIGHT SIDE WINDOW HEAT AFT PWR 
SEAT SIGNS 

NO SMOKING SIGNS 

INS FAN E WINDSHIELD WASHER PUMP 
FE INSTR LTS 

CTR CONSOLE PNL LIGHTS 

СКТ BRKR PNL LTS 

TOTAL TEMP R ANTI-ICE 

RIGHT ALPHA HEAT ANTHICE 

SEAT ACTR CAPT AND F/O 

SEAT ACTR FE 

NOSE STEERING 

BRAKE ANTI-SKID 

WING LANDING AH LTS 

RUNWAY TURNOFF RH EXT LTS 
BRAKE TEMP IND AC 

BRAKE PRESS IND 

FLAP LOAD RELIEF CHAN 2 


FWD CONSOLE 2 PANEL LIGHTING 


FWD CONSOLE В PANEL LIGHTING 
AFT CONSOLE L PANEL LIGHTING 
AFT CONSOLE В PANEL LIGHTING 
THROT STAND PANEL LIGHTING 
CB1 PANEL LIGHTING 


FE INSTRUMENT PANEL UPPER LEFT 
FE INSTRUMENT PANEL UPPER RIGHT 
FE INSTRUMENT PANEL LOWER LEFT 
FE INSTRUMENT PANEL LOWER RIGHT 


RIGHT WINDSHIELD HEAT PWR > 


HYDRAULIC AC PUMP СЗ amm) 
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AC ЗТВУ BUS PWR 
BUS SENSING AC ESS 

ESS T/R POWER 

AIDS A 

AIDS B 

AIDS С 

CAPT PRI PITOT MAST HEAT 
CAPT WSHLD WIPER POWER 

FE FLOOD LT 

CAPT AND F/O FLOOD LT 

EMER LTS CHARGE, LEFT FWO 
EMER LTS CHARGE, LEFT AFT 
EMER LTS CHARGE, RIGHT FWD 
EMER LTS CHARGE, RIGHT AFT 
CAPT INSTR LIGHTS 

CTR INSTR & GLARESHIELD LIGHTS 
ANTI-COLL EXT ЕТ, LOWER LH 
ANTI-COLL EXT LT, LOWER RH 
АМТ! СОГГ EXT LT, UPPER FWD 
ANTI-COLL EXT LT, UPPER AFT 
TE FLAP POS IND 

LE SLAT POS IND 


(1595) 


* MODIFIED AIRCRAFT ONLY 3G1, 2, 3. 


OVHT LOOP A PWR ENG NO. 1 
OVHT LOOP B PWR ENG ND. 1 
EPR INO ENG NO. 1 

OVHT LOOP A PWR ENG NO. 2 
OVHT LOOP B PWR ENG NO. 2 
ЕРА IND ENG МО. 2 

OVHT LOOP A PWR ENG МО. 3 
OVHT LOOP E PWR ENG NO. 3 
EPR IND ENG МО. 3 

ESS RADIO BUS A 

ESS RADID BUS B 
ESS RADIO BUS Cam шы 


ESS AC 
* RADIO 


GALLEY CONT 1 
GALLEY CONT 2 
GALLEY CONT 3 


RÁ egg ——__________+| 


AUTO THROT SERVO 
YAW SAS NO. 1575 
PITCH AND ROLL МО. 1575 
TRIM AGMT АС NO. 1 SYS 
INSTR COOLING 
FCES COMPUTER AC AND LAOA 
SPOILER DWELL AC 
СРТЪ 2ND ALT 
F/O RDOMI 
VERT SP IND NO. 1 

МАУ AND INST 
INS PHR NO. 1 NAV AND INSTA 
INS HTA NO. t NAV AND INSTA 
AREA МАУ NO. 1 МАУ AND INSTR 
INSTR XFMR NO. 2 


CMPS CPLR-1 26V AC 
RDDMI-1 XFMR 
ALT ALERT-1 
HF NO, 1 AC 


WEATHER RADAR IND NO. 1 NAV 
WEATHER RADAR RT NO. 1 NAV 
RADIO ALTM NO, 1 NAV 

DME МО. 1 МАУ 

VOICE RECORDER 
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(98 POWER 1 


AC NO. 1 


GND SVCE 
RELAY 


- (fy GND SVCE 
(Нео RELAY 


TO GND 
SVCE SW 


APU TR PAR 


DC GND SERVICE BUS 


GND SVCE GALLEY EXT 


GND SVCE BUS CONT 


APU GEN CONT UNIT 

CONT & PRI FW SOV APU PWA 
AUDIO CONT CAPT & F/E 
AUDIO CONT F/O & OBS 

FLT INTPH AMPL 

FUEL GTY IND TEST 


TIE BUS CONT BUS 3 

TIE BUS PWA BUS 1 

GND [DLE ENG NO. 1 

START AIR VALVE ENG NOD, 1 
REV IND, ENG NO. 1 

OIL LOW PRESS LIGHT, ENG NO. 1 
FUEL LOW PRESS, ENG NO. 1 

ENG VIE LT 

ACCESS VENT AIR ENG-1 


WHEEL WELL FIRE DETECTOR LOOP A 
WHEEL WELL FIRE DETECTOR LOOP B 


TANK VALVE, ENG 1 

EMEA AND L X-FEED ENG 1 
INBD PUMP IND 

JTSN DEFUEL 2L AND 2A 

PACK FLOW IND 

TEMP CONT FLT STA DC 

PACK 1 AUTO/MAN DC 

HOT AIR MANIFOLD IND 

HOT AIR MANIFOLD ISLN NO. 2 
HOT AIR MANIFOLD TEMP CONT. 


WHEELWELL LT CONT 
GND SVCE INTPH 

MECH CALL 

VHF МО. 2 GND SVCE 
AVIONICS AIR MONITOR 
BAT CHG INTLK 
SERVICE OUTLET ОС 
CABIN AND GALLE Y INTPH 
MLG GND SENSE 

АР AND RSVRH TEMP IND 
AC HYD MOTOR IND 
REFUEL FLOOD LT 


SIDE WINDOW LEFT HEAT CONT 

F/O WIPER CDNT 

ICE SENSOR DC 

ENG 1 ANTI-ICE 

DRAINMAST CONT IND 

STICK SHAKE 

TAIL SKID CONT 

TAIL SKID IND 

FE IND LIGHT TEST 1 

FE IND LIGHT TEST 2 

FE IND LIGHT TEST 3 

FE INO LIGHT TEST 4 

FE IND LIGHT TEST 5 

FLAP LOAD RELIEF IND 

DLC SERVO A 

DLC SERVO B 

IND LT PILOTS INSTR 

IND LT FE PANEL UPPER 

RUDDER SERVO A 

RUDDER SERVO B 

RUDDER SERVO С 

HYDRAULIC ATM PUMP 
& IND SYS B 

HYORAULIC PTU CONT E 
IND SYS B-A 

HYDRAULIC SYS A ASYR 

HYDRAULIE SYS A PUMP 
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AC NO. 2 


(гсос) 


TR POWER 2 


ACCESS VENT AIR ENG 2 
TIE BUS CONT BUS 1 ОС PWR 
TIE BUS РОМА BUS 2 OC PWR mb 
CONTROLLER BUS 2 AFU PWR 
CONTROL AND PRI F/W SOV 
BUS 2 APU PWR 
GND IDLE ENG ND. 2 
START AIR VALVE, ENG NO. 2 
REV IND, ENG NO. 2 
DIL LOW PRESS LIGHT, ENG NO. 2 
FUEL LOW PRESS, ENG NO. 2 
TGT WARN ALL ENGINES 
TANK VALVE, ENG NO. 2 
SEC EMER C X-FEED ENG NO. 2 
JTSN AND DEFUEL 1 
PACK 2 AUTO/MAN OC 
FWD CABIN DC ZONE CTR TEMP CONTROL 
MID CABIN DC ZONE CTR TEMP CONTROL 
HOT AIR MANIF NO. 3 
CARGO TEMP FWD, MID 
CARGO TEMP, AFT 
FLOOR HEAT CONT 
CABIN PRESSURE CONT AUTO CONT 
IOG OIL LOW PRESS 
NO, 2 RADIO BUS MASTER CONT 
NO. 2 RADIO BUS DC 


LAV JET FUMP 
WINDSHIELD LEFT HEAT CONT 
ANTI-ICE VHF ANT 

ANTI-ICE ENG 2 

WING FLOOD LT CONT 
STROBE LT CONT 

WEIGHT & BAL 

FIRE EXT LT 

GEAH TRUCK LEVEL 

GEAR CONT NO, 1 

NOSE GEAR LT CONT EXT LTS 
PARKING BRAKE NO, 1 
BRAKE TEMP IND DC 

T/O AURAL WANG INO 

PILOTS IND LT TEST 1 

PILOTS IND LT TEST 2 
STABILIZER SERVO LB 
STABILIZER SERVO RC 

IND LT F/E PANEL LOWER 
SPOILER SERVO A2L 

SPOILER SERVO B1, 4, 6, L AND R 
SPOILER SERVO C3, 5, L AND R 
SPOILER SERVO D2R 

RUDDER MECH LMTR A 

RUDOER MECH LMTR E 

AFCS WARNING CAPT 

PTU CONT & IND SYS С-р 
RUDDER FUSING SYS 
HYDRAULIC SYS В RSVR 
HYDRAULIC SYS В PUMP 
HYDRAULIC SYS C RSVR 
HYDRAULIC SYS С PUMP 


TRIM AGMT DC МО. 2 

AFCS MODE !ND 

AFCS NO. 2 AFT COUPLER 
VHF-DC VOR ВСУВ МО. 2 NAV 
VHF-DC PREAMP NO. 2 МАУ 
LORAN DC 


HF NO, 2 DC COMM 
VHF NO. 3 COMM 
ADF NO. 2 NAV 


і 
w MASTER RADIO SW NO. 2 
IL 
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TA 3 POWER 


AC МО. 3 


TIE BUS CONT BUS 2 
TIE BUS PWR BUS 3 
GND IDLE ENG ND. 3 

AUS 3 GALLEY POWER 

START AIR VALVE, ENG ND. 3 
REV IND, ENG NO. 3 

OFL LOW PRESS LIGHT, ENG NO. 3 
FUEL LOW PRESS, ENG NO. 3 

ENG INSTR RESET ALL ENGINES 
BLEED AIR IND ALL ENGINES 
ENGINE 2 PRI EMER ALL ENGINES 
TANK VALVE ENG 3 

EMER ANO R X-FEED ENG 3 

JTSN AND ОЕЕЦЕ| З 

OUTB BOOST PUMP IND 

AFT CAB TEMP CONTROL DC 
GALLEY TEMP CONTROL DC 
PACK 3 AUTO/MAN DC 

DUCT AREA OVHT DET DC 

CABIN PRESSURE CONT STBY 

IDG ОП. TEMP 

ACCESS VENT AIR ENG 3 


Е---- св2--- 


AISLE LT FWD LAV 
AISLE LT AFT LAV 
WINDSHIELD RIGHT HEAT CONT 
RIGHT SIDE WINDOW HEAT CONT 
HOST ADVSY IND PASS SVCE 
ORD LIGHT PASS SVCE 
INS CONT WINDSHIELD WASHER CONT 
MULTIPLEX SYSTEM 
ENG ANTI-ICE 3 
WING ANTI-ICE CONT 
SIDE CONSOLE FLOOD 
DOOR LATCH RLSE 
GEAR CONT NO. 2 
BRAKE NOAM ALT VALVE 
PARKING BRAKE NO. 2 
PILOTS IND LT TEST 3 
STABILIZER SEAVO LA 
STABILIZER SERVO RD 
NO, 1 ASYM BRAKE TE FLAP 
NO. 1 ASYM BRAKE LE SLAT 
AILERON НУС C INBD, L AND В 
AILERON HYD A INBD & OUTED, L 
AILERON HYD В INBD A OUTED, 

L AND R 
AILERON HYD D !NBD & DUTBD, R 
AFCS WARNING F/O 
HYDRAULIC ATM PUMPS CONT & IND SYS C 
HYDRAULIC SYS D ASYA 
HYDRAULIC SYS D PUMP 
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SPEED CONT МО. 1 SYS AFCS 

TRIM AGMT DC NO. 1 SYSTEM AFCS 
AFCS MOOE IND AFCS 

FCES COMPUTER DC 

FCES STICK SHAKE 

SPOILER DWELL DC 

NO. 1 AFT COUPLER 

ALT SOURCE SEL CAPT INSTR 

ALT SOURCE SEL F/O INSTR 

TOTAL TEMP 


CTR CONSOLE FLDOD OC STBY PWR DC ESS BUS 

EMER LTS CHARGE SENSE DC TIE BUS CONT DC ESS BUS 

STBY LTS RELAY DC TIE BUS PWA OC ESS BUS 

LE SLAT EXTEND LT MASTER RADIO PWR HF NO. 1 DC COMM 


OVHT LOOP A ALARM ENG NO. 1 MASTER RADIO CONT SELCAL COMM 
OVHT LOOP B ALARM ENG NO. 1 ESS RADIO BUS DC — < ADF NO. 1 NAV 
OVHT LOOP A ALARM ENG NO. 2 ENG START PWR MARKER BEACON МО. 1 МАУ 
OVHT LOOP & ALARM ENG NO. 2 PFCS ADS/DH INO LT INST CMPRN MON PWR NO. 1 NAV 
OVHT LOOP A ALARM ENG ND. 3 FLT CONT ALT ALERT IND LT 
OVHT LOOP B ALARM ENG NO. 3 AC BUS INO 
ALL ENG CONT IGN SEL ECS IND LT 
DC TIE BUS PWR APU BLEED AIR VALVE OC AUTO XFR 

JTSN ARM FUEL SYSTEM GEN OVERLOAO PROTECT 

DC TIE ENG NO. 1 TUAB OVHT DET А IDG DISC 
ENG NO. 1 TURB OVHT DET B ELECTRIC METER SWITCH 
ENG NO. 1 TURB OVHT DET IND DOOR WARN LTS 
ENG NO. 2 TURB ОУНТ DET А PROXIMITY SWITCH 2 
ENG NO. 2 TURE OVHT DET B PROXIMITY SWITCH 3 
ENG NO. 2 TURB OVHT DET IND AIDS/FLT RCDR DC 
ENG NO. 3 TURB OVHT DET A AIR DATA HEAT SENSOAS 
ENG NO. 3 TURB OVHT DET B CAPT WSHLD WIPER CONT 
ENG NO. 3 TURB OVHT DET IND THUNDERSTORM LIGHT 


CHEW UTILITY LIGHTS 
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ВАТ 


ESS DC 


Ос STBY 
XFMR 
RELAY 


STBY DC 


(«088 — c 


STBY COMPASS LIGHT 

INSTR PNL FLOOD LIGHT 

FUEL SHUTOFF ENG 1 

FUEL SHUTOFF ENG 2 

FUEL SHUTOFF ENG 3 

ENG tSLN VALVES ENG 1 

ENG ISLN VALVES ENG 2 

ENG ISLN VALVES ENG 3 

FUS ISLN VALVE 

CROSS BLEED VALVES L 

CROSS BLEED VALVES R 

WHF DC VOR RCVR NO. 1 NAVIGATION 
VHF DC PREAMP NO. 1 NAVIGATION 
MANUAL CABIN PRESS CONTROL FWD 
MANUAL CABIN PRESS CONTROL AFT 
PACK FLOW CONTROL 1 

PACK FLOW CONTROL 2 

PACK FLOW CONTROL 3 

PACK HIGH FLOW CONTROL 

RAT IND LT 

THRUST REVERSE ENG 1 

THRUST REVERSE ENG 2 

THAUST REVERSE ENG 3 

MASTER ALARM PWR ENG 1 FIRE DET 
MASTER ALARM PWR ENG Z FIRE DET 
MASTER ALARM PWA ENG 3 FIRE DET 
MASTER ALARM PWA WHL WELL AND APU 
FIRE OETECTION TEST 

APU FIRE SHUTDOWN 

FIREBELL PWR FIRE DETECTION 

APU SEC EMER SHUTOFF FIRE DETECTION 
NO, 2 ASYM BK LE SLAT, FLAP CONT 
NO. 2 ASYM BK TE FLAP, FLAP CONT 


START CONT ENG 1 
START CONT ENG 2 
START CONT ENG 3 

HP3 BLEED AIR ENG T 
HP3 BLEED AIR ENG 2 
HP3 BLEED AIR ENG 3 
HI PRESS VALVES ENG 1 
HI PRESS VALVES ENG 2 


LOCK LIGHT LE SLAT, FLAP CONT 
LOCK LIGHT TE FLAP, FLAP CONT 
AIR OVBD 

NORMAL MASK PASS OXYGEN 
NORMAL GEN PAS OXYGEN 
OVERHRIDE MASK PASS OXYGEN 
OVERAIDE GEN PASS OXYGEN 
LOOP A ALARM ENG 1 FIRE DET 
LOOP A ALARM ENG 2 FIAE DET 
LOOP A ALARM ENG 3 FIRE DET 
LOOP A ALARM APU FIRE DET 
LOOP B ALARM ENG 1 FIRE DET 
LOOP B ALARM ENG 2 FIRE DET 
LODP B ALARM ENG 3 FIRE DET 
LOOP B ALARM APU FIRE DET 

AC ESS BUS CONT 

DC STBY IND 

EMER LINARM IND 

GEN 1 CONTROL UNITS 

GEN 2 CONTROL UNITS 

GEN З CONTROL UNITS 

RAIN REPELLANT INED 

RAIN REPELLANT OUTB 

RAT AUTO DEPLOY 

AISLE LIGHTS 

GALLEY AND LAV LIGHTS 
AURAL WARN TEST 

AURAL WARN OVSP 

AURAL WARN MULT SND 

ANN RESET 

PROX SW PWR NO. 1 LANDING GEAR 
PROX SW PWR NO. 4 LANDING GEAA 
WARN HORN LANDING GEAR 
DOOR POSN IND LANDING GEAR 
ALTN GEAR CONT LANDING GEAR 


HI PRESS VALVES ENG 3 
ENG START BUS IND 
HYD PUMP AND FIREWALL SHUTOFF 
VALVE CONT 
SYS А 
SYS Н 
SYS C 
SYS D 
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INVERTER 
RELAY 


STANDBY 
INVERTER 
VOLTAGE 


— — — m 


AC STHY 
XFH 
RELAY 


-.---------СВІ------------ 


TACH N3 ENG NO. 1 
TACH Ny ENG МО. 2 
ТАСН N3 ENG МО. 3 
ТОТ ENG 1 

TGT ENG 2 

TGT ENG 3 

B START IGN ENG 1 
B START IGN ENG 2 
B START IGN ENG 3 
САРТ IAS/MACH МО. 1 INSTRUMENTS 
CAPT ADI NO. 1 INSTRUMENTS 

CAPT HSI NO. 1 INSTRUMENTS 

CAPT ALTM NO. 1 INSTRUMENTS 
STAY HORIZON NO. 1 INSTRUMENTS 
STAY HORIZON NO. 1 LIGHTS 
INSTR XFMR NO. 1 - NO. 1 INSTRS 
ATC NO. 1 INSTRUMENTS 

ILS NO. 1 INSTRUMENTS 

DIR GYRO NO. 1 INSTRUMENTS 
VG/INS-1 NO. 1 INSTRUMENTS 
CMPS COUPLER NO. 1 INSTRUMENTS 
AIR DATA CMPTR NO. 1 INSTRUMENTS 
AC STBY BUS SENSE 

STBY INVERTER VOLTAGE 


CMPS CPLR-1 
VOR-1 
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FROM APU 


STOP RELAY JER 


APU T/R PWR 


| 
_— | 
го D  S—o s sk O >° ə>—%— s 
DE ОАО | APU BAT PWR 


ESS MASTER RADIO CONT 
STANDBY DC CONT 

RAT MAN DEPLO Y 
STANDBY DC PWA 

ENG START PHA 

EVAC SIGNAL 

ELECT CLOCK SYSTEM 
ENG 1 MAIN FIRE EXTINGUISHER 
ENG 1 ALT FIRE EXTINGUISHER 
ENG 2 MAIN FIRE EXTINGUISHER 
ENG 2 ALT FIRE EXTINGUISHER 
ENG 3 MAIN FIRE EXTINGUISHER 
ESS MASTER RADIO PYIR 


BAT 


MASTER RADIO PNR 


І 
| 
| 


MASTER 
Тон RADIO 
MASTER RADIO CONT | OOFF RELAY 
ESS RADIO BUS x— ray 
ess о 


BAT 


— CB3 — 
APU FIRE HORN 

APU FIREWALL SHUTOFE PRIM 
APU FIREWALL SHUTOFF SEC 
APU INLET DOOR 

APL IGNITION 

APU CONT PWA 

APU POWER CONTROL 

APU TANK VALVE AND PUMP 
APU EJECTOR AND VENT VALVE 


APU BAT 
APU STARTER 


ENG 3 ALT FIRE EXTINGUISHER 

APU MAIN FIRE EXTINGUISER 

APU ALT FIRE EXTINGUISHER 

TANK ENG 1 FUEL SHUTOFF VALVES 
TANK ENG 2 FUEL SHUTOFF VALVES 
TANK ENG 3 FUEL SHUTOFF VALVES 
TANK APU FUEL SHUTOFF VALVES 
PRIM EMER 2 FUEL SHUTOFF VALVES 
PRI ЕМЕН APU FUEL SHUTOFF VALVES 
MASTER ALARM PWR АРЫ FIRE DET 
APU FIRE SHUTDOWN FIRE EXTINGUISHER 
ALAAM LOOP A APU FIRE DET 

ALAAM LOOP В APU FIRE DET 


AUDIO CONTROL CAPT A FE 
AUDIO CONTROL F/O & OBS 
FLT INPH AMPL 
PA NO. 1 

ESS PA NO. 2 
COMM 


"TN 


pu BATTERY | 


OFF 
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COFFEE MAKER 1 
COFFEE MAKER 3 
COFFEE MAKER 4 
REFRIGERATOR 1 
REFRIGERATOR 2 
SVCE CENTER BYGE BAR FWD 
SVCE CENTER FWD 


AC 


GALLEY POWER BUS 1 
OVEN 1 
OVEN 4 


cy 


PASS SYCE BUS IR 


PASS SVCE BUS 1 L 


BUN WARMER 1 
COFFEE BAR HOT CUP FWD 
COFFEE BAR HDT CUP AFT 
COFFEE МАНМЕН 
SVCE CTA AFT 

COFFEE MAKER 6 
REFRIGERATOR 3 
REFRIGERATOR 4 


GALLEY POWER BUS 2 
OVEN 2 
OVEN 5 


шы 
PASS SVCE BUS 2 


COFFEE MAKEA 7 
STORAGE COLD UNIT 1 
STORAGE COLD UNIT 2 
BUM WARMER 2 

COFFEE MAKER 2 
COFFEE MAKER 5 
REFRIGERATOR 5 
REFRIGERATOR 6 


GALLEY POWER BUS 3 
OWEN 3 
OVEN & 


PASS SVCE BUS 3 


m" 
= | — — RIGHT GALLEY CIRCUIT BREAKER PANEL ——— — 


LIFT RIGHT 
LIGHTS COAT CLOSET OVHD 

LIGHTS SVCE COMPT 

CABIN LUMINAIRE DISTRIBUTION FWO 
CABIN LUMINAIRE DISTRIBUTION AFT 
САВ LTG LUMINAIRE DIM CONT FWD 
CAB LTG LUMINAIRE DIM CONT AFT 
FWD AVIONICS FAN 

SERVICE OUTLET ENTRANCE AFT LH 
SERYICE OUTLET ENTAANCE AFT АН 
SERVICE DUTLET EXIT EMERGENCY LH 
SEAVICE OUTLET EXIT EMERGENCY AH 
SERVICE OUTLET FLT STA 

SERVICE OUTLET ENTRANCE FWD LH 
SERVICE OUTLET ENTRANCE FWD RH 
SERVICE OUTLET ENTRANCE CTA LH 
SERVICE OUTLET ENTRANCE СТЕ AH 
SERVICE OUTLET GALLEY 

FLUSH PUMP АЕТ LAV 1 

SERVICE OUTLET SERVICE CENTER FAD 
SERVICE OUTLET SERVICE CENTER MID 
SERVICE OUTLET SERVICE CENTER AFT 
СОАТ STWG ACTUATOR AFT 

APU IND ET 

FUEL БҮ5 GA RPTA IND 


SIGNS EXIT 
WATER $Y5 HEATER WATEALINE FAO 
WATER SYS HEATER WATERLINE AFT 
OUTLET RAZOR AFT 

WATER SYSTEM HEATER LAW AFT 1&2 
WATER SYSTEM HEATER GALLEY 
WATER SYSTEM COOLER AFT 

FLUSH PUMP AFT LAY 2 
COAT STWG ACTUATOR CTA 


WATER SYSTEM PRESSURIZATION 1 
WATER SYSTEM PRESSURIZATION 2 
COMPT CONT FANS 


POWER SUPPL'Y MULTIPLEXED PASS SERVICE 


WATER SYSTEM COOLER FWD 


WATER SYSTEM HEATERS SVCE CTR AFT 


LAV 364 
WATER SYSTEM HEATERS SVCE СТН 5 
WATER SYSTEM OTY/PAESS IND 
WATER SYSTEM HTA GRAIN LINE 
FLUSH PUMP АЕТ LAW 3 
WASTE SYS HTA 
HEATERS JET PUMP LAV 
COAT STWG ACTA FWD 


|—-LeFt GALLEY CIRCUIT BREAKER PANEL —— 


GALLEY CONTROL BUS 1 мы 

CABIN LIGHTING SOFFIT FWD 1 

CABIN LIGHTING SOFFIT FWD 2 

CABIN LIGHTING SOFFIT AFT 5 

CABIN LIGHTING SOFFIT MID 

CABIN LIGHTING Бім CONT MOTOR FWD 
CABIN LIGHTING DIM CONT MOTOR AFT 
LIGHTING VALANCE DSTR 

LIGHTING LAW AFT 

LIGHTING GALY 2 

LIGHTING CARGO FWD 

LIGHTING CARGO CTA 

LIGHTING CAAGO AFT 

LIGHTING CROSS AISLE 

LIGHTING BOARDING PWA 

LIGHTING GALY 1 

FAN AVIONICS RACK MAIN 


AFT LTG DISTR XFMR & COFFEE BAR LT 


CARGO DOOR ACTR AFT 

CARGO DOOR ACTUATOR FWD 
CARGO DOOR ACTUATOR CTA 

CAE LTS SOFFIT MID-FWD 3 

PASS DOOR ACTUATOR CENTER LH 
PASS DOOR ACTUATOR CENTER RH 


ж ж 
GALLEY CONTROL BUS 2 
POWER PASS SERY MOL 1 
POWER PASS SERV MBL 2 
POWER PASS SERY MDL 3 
LTG HOSTESS READING 


AUDIO ENTERTAINMENT SUB MULTIPLEXER FWD 
AUOIO ENTERTAINMENT SUB MULTIPLEXER MID 
AUDIO ENTERTAINMENT SUB MULTIPLEXER AFT 


MOVIE PROJECTOR 2 

MDVIE PROJECTOR 1 

COMPT FAN GALLEY 

COMPT FANS CARGO FWD 

COMPT FANS CARGO MID 

PASS DOOR ACTUATOR CENTER LH 
PASS DOOR ACTUATOA CENTER AH 


GALLEY CONTROL BUS 3 
POWER PASS SERV MDL 4 
POWER PASS SERY MDL 5 
POWER PASS SEAY MDL 6 
POWER PASS SEHV MDL 7 
POWER PASS SERV MDL В 
MOVIE PROJECTOR 3 
LEFT ЧЕТ 

HYOR SYS OFM PWR 
COMPT FANS CARGD AFT 
FASS DOOR ACTUATOR AFT LH 
PASS DOOR ACTUATOR АЕТ RH 


ANOTE: ALSO POWERED BY 
GEN OVERLOASD НЕГ АУ 


жж MODIFIED AIRCRAFT 3G1, 2, 3. 
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ELECTRICAL SYSTEM - GENERAL 


The electrical system consists of a 115 volt, 400 Hertz 
AC generating system, and a 28 volt DC system. A 
battery and inverter provide a source of standby 
power. The electrical system is automatic in oper- 
ation, but can be visually monitored and manually 
controlled. The battery provides normal starting 
power for the APU, 


Some of the features of the electrical system are: 


Integrated drive generators 

APU generator 

Automatic paralleling of all generators 
Remote controlled circuit breakers 


Autotranster capability for essential and stand- 
by power 


Automatic load reduction 


The electrical compartment is located below the main 
floor, just behind the galley compartment. It con- 
tains the electrical load busses, relays, batteries, 
inverter, generator control units, and remote con- 
trolled circuit breakers, Access to this compartment 
15 through the rear galley door. 


Normal AC power is supplied by the three integrated 
drive generators. The APU generator or external 
power can also supply this power. All generators 
normally operate paralleled; however, they can oper- 
ate isolated by manual control. Generators will not 
parallel any time external power is on. 


The norma! source of DC power is supplied by four 
transformer rectifier (TR) units. These are powered 
by their respective AC busses 1, 2, 3, and AC essen- 
tial. Each TR in turm powers its respective DC bus 
1, 2, 3, and DC essential. 


Autotransfer is provided for the more critical busses 
such as AC Essential, AC Standby, and DC Standby. 
If the primary source of power fails, the bus power 
will autotransfer to another source. The DC Essentia! 
bus can be powered from more than one source, 


A battery and inverter provide a source of standby 
power. The battery normally powers only the 
battery bus; however, it could power the AC and DC 
Standby busses for approximately 40 minutes under 
restricted use. Any time the inverter is powered, it 
automatically powers the AC Standby bus. 
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SYSTEM DESCRIPTION 


NORMAL ELECTRICAL OPERATION 


The three engine-driven generators provide the nor- 
mal source of electrical power when engines are 
operating, Prior to engine start, the APU generator 
is normally used to power the load busses. 


When the APU is started, its generator low oil pres- 
sure light goes out and its field relay and generator 
breakers close. The APU generator is connected to 
the AC Tie bus. The AC tie breakers are normaily 
closed, allowing the APU generator to power the 
load busses. 


After each engine is started, the engine-driven gener- 
ator's low oil pressure light goes out, the field relay 
closes, and the generator breaker then closes when 
paralleled. 


Any generator 15 capable of powering all electrical 
busses. An automatic load reduction takes place, if 
any generator 15 overloaded, deactivating galley 
power and the two AC hydraulic pumps. 


A flowbar on a relay close switch indicates that relay 
is closed. An open light on a relay trip switch indi- 
cates that relay is open. Field relay and generator 
breaker open lights are on prior to engine start. After 
engine start, the open lights extinguish and flowbars 
appear as the generators automatically parallel. 


When the APU generator is operating, all four gener- 
ators operate in parallel, sharing the electrical load, 
the APU is shut down when no longer required, leav- 
ing the three engine-driven generators aperating in 
paraltel, The APU can be restarted in flight if its 
generator is required; however, it is not normally 
started unti! after landing. Two generators are 
capable of powering all electrical loads in flight. 


External power can be used on the ground instead 

of the APU generator. |f used, generator paralleling 
is prevented. If the engines are operating and exter- 
nal power is turned on, all AC tie breakers open to 
prevent any paralleling. If the APU generator is oper- 
ating, 115 generator breaker will open. 


When external power is turned off with engines oper- 
ating, a priority circuit allows the No. 2 AC tie break- 
er to close first, followed by the No. 1 and No. 3 AC 
tte breakers. Al! generators return to parallel opera- 
tion, sharing the electrical loads. The APU generator 
would also paraltel if operating. 


9,04.02 
SYSTEM DESCRIPTION 


AC GENERATING SYSTEM 


Engine driven generators provide the normal source 
of AC power. Because the generator and its CSD 

are in one unit, the unit is referred to as an integrated 
drive generator (IDG). 


Each generator uses an 011 spray system for cooling 
and lubrication. ОП out temperature indocators moni- 
tor oil temperature as it leaves each IDG. Oil temper- 
ature rise, as it passes through the IDG, can also be 
monitored by pressing the IDG temp rise switch. 


The maximum continuous rating of each generator 
is 81 KW, with an overload limit of 120 KW for 5 
minutes. All generators normally operate in parallel, 
sharing the load. 


The generator relays clase automatically if the close 
switches are pressed in. Close and trip switches are 
provided for the generator field relay, generator 
breaker, and AC tie breaker, A generator powers 
15 AC load bus if its field relay and generator 
breaker are closed. The load bus is connected to 
the AC Tie bus if its tie breaker 15 closed. 


The APU generator is the same unit as the engine 
generator except that it has no CSD. An adapter 
connects the generator directly to the APU No tur- 
bine. 400 Hz output frequency is maintained by 
driving the N> turbine at 100% RPM. The adapter 
provides an oil reservoir, pump, and cooler for the 
APU generator. 


Each generator has its own permanent magnet gener- 
ator (PMG), Any time the generator is turning, the 
PMG is producing AC voltage. The voltage is used 

to power a generator control unit and provide initial 
generator field excitation. PMG voltage can be check- 
ed by pressing a PMG test switch. No PMG voltage 
confirms the generator is not rotating. 


Each engine driven generator's load controller pro- 
vides equal load sharing. If any generator begins ta 
carry more or fess than its share, the torque of its 
transmission is varied until it again 15 carrying its 
proper load. When the APU is operating, the other 
generators attempt to match the APU generator load. 
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Each generator, except APU, has a solenotd-operated, 
mechanical disconnect. A guarded disconnect switch 
is provided for each engine driven generator. The 
switchlight 15 alsa a low oil pressure warning light. 
Pressing the disconnect switch will disconnect the 
generator from the engine drive. The low oil pres- 
sure, field relay open, and generator breaker open 
lights will come on. A disconnect switch should not 
be pressed prior to engine start as this could result 
in extensive generator damage after engine is started, 
tf disconnected in flight, it cannot be reconnected 
until after landing and engine shutdown. 


|f lamp reptacement is necessary for the low pressure 
light, the IDG disconnect circuit breaker, located at 
3615, should first be pulled. Pulling the circuit 
breaker will prevent accidential disconnect when the 
lens assembly is restored. A tab attached to each 
disconnect switch. guard states "DO NOT RELAMP 
WITH POWER ON.'' as a warning. 


IDG LOW PRESSURE LIGHT 


The IDG tow pressure light will come on if generator 
oM pressure below minimum pressure for continued 
operation. The light will also come on if a generator 
disconnect is initiated, 


GENERATOR CONTROL UNIT (GCU) 


Each of the four generators is monitored and con- 
trolled by its generator control unit. The GCU moni- 
tors the generator output for speed, valtage, and 
phase rotation. If no power is on the bus, or when 
proper phasing exists, the GCU will connect the gen- 
erator to its bus, The GCU will remove the generator 
from the bus system and unpower it, if necessary, for 
any of the following faults: Over or underexcitation, 
over or undervoltage, differentia! faults, differential 
10ай5, underspeed, open phase, or overcurrent, 


BEARING FAILURE INDICATION 


Excessive main generator bearing wear indication is 
provided by a bearing light illuminating. When the 
main bearing wear reaches the point of allowing the 
generator shaft to contact a detector ring, the light 
will come on, 


GENERATOR FIELD RELAY 


The field relay opens automatically on underspeed or 
if the fire handle is pulied. It closes automatically 
when the generator 15 on speed and allows the PMG 
to excite the generator field. While it operates auto- 
mantically for normal operation, it can be manually 
opened or closed by pressing the appropriate trip or 
close switch. 
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AC GENERATING SYSTEM (Cont'd) 


The field relay will trip automatically for any of the 
following reasons: Under or overvoltage, open phase, 
underspeed, differential fault, or engine fire handle 
pulled. All trips must be reset manually for the 
automatic close function to work again. Any relay 
lockout is removed if power is removed from the 
PMG and GCU. 


GENERATOR BREAKER 


The generator breaker normally closes automatically 
if the field relay is closed and will open automatically 
when the field relay opens. The generator breaker 
closes on one of two signals; either the dead AC bus 
or when conditions are proper for paralteling. The 
generator breaker can be manuatiy opened by pres- 
sing its trip switch. If manually opened, the manual 
close switch must be reset for the automatic function 
to again operate. Any relay lockout wil! be removed 
if power is removed from the PMG and GCU. 


BUS TIE BREAKER 


The bus tie breaker is opened either automatically 
or manually. An automatic trip will occur for over 
or underexcitation, difference current, undervoltage, 
or differential fault. The bus tie breaker will close 
automatically if no lockout exists and on one of 
two signals; either a dead bus or proper conditions 
far autoparallel. Any relay lockout will be removed 
if power is removed from the PMG and GCU. 


KW/KVAR METERS 


A KW/KVAR meter is provided for each generator. 
The meter shows the toad carried by the generator. 
Under normal paralteled operation, each generator 
shares the total load equally within the tolerance of 
the load controller. The maximum differences allow- 
ed in loads are 6 KW when IDGs parallel, 9 KW when 
APU paraltel, and 5 KVAR with anything in parallel. 
The meters normally tndicate KW (real toad), but 
will indicate KVAR (reactive load) when the KVAR 
switch is pressed. KVAR is normally about 50% of 
KW indication. 


IDG TEMPERATURE GAUGE 


Each IDG has a temperature gauge, indicating gener- 
ator oil out temperature on a O to 180 degree С 
scale, with an amber range from 145 to 180 degrees. 
An IDG temperature rise switch can be pressed to 
show the rise in IDG oil temperature as oil passes 
through the generator. The rise in temperature is 
displayed on the 0 to 40 degree scale. The rise in 
temperature results from generator cooling and 

CSD load, and is the difference between temper- 
ature entering and leaving the generator. 
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SYSTEM DESCRIPTION 


MANUAL OPERATION 


The generators may be controlled manually. If the 
generator field trip switch is pressed, both the gener- 
ator field relay and generator breaker open. The 
generator is de-energized except for PMG voltage. 


If the generator breaker trip switch is pressed, the 
generator breaker opens. This permits checking 
the unloaded generator's voltage and frequency. 


A generator may be operated isolated to its own load 
bus by opening its AC tie breaker. This allows check- 
ing the generator voitage and frequency under load 
condition, It it is desired to unpower an AC bus, 
open the associated generator breaker and AC tie 
breaker. This also unpowers the respective flight 
station bus. 


Any of the manua! operations wil! lock out the auto- 
close function of the relay or breaker unti! the cor- 
responding close switch is pressed. 


AUTOPARALLELING 


AC tie breakers control the autoparaliel operation of 
the generators by sensing the voltages on the gener- 
ator side of the generator breaker and on the Tie bus. 
The voltage, phasing, and frequency of each generator 
is compared and, when within limits, the applicable 
generator breaker or AC tie breaker is closed to paral- 
lel the generator with the Tie bus. Autoparallel oper- 
ation 15 prevented if the external power switch is on. 


If the APU generator is powering the Tie bus before 
the engines are running, the APU generator becomes 
the master for autoparalleting. During engine start, 
the generators are allowed to parallel with the APU 
generator after correct power and phasing conditions 
are met. 


If a generator breaker has opened, either manually or 
automatically, it should be closed by autoparalleling. 
To autoparallet, trip the field, close the breaker, then 
close the field. 


To autoparallel a generator when a tie breaker is open, 
open the field relay and then press the tie breaker 
close switch, and the generator breaker close switch. 
This will release the lock on the breaker{s} and, when 
the field relay close switch is pressed, the generator 
will autoparallel. 


9.04.04 
SYSTEM DESCRIPTION 


AC ESSENTIAL 


The AC Essential bus provides AC power for most 
important loads. The bus is normatly powered from 
the No. 3 AC bus, but can be selected to other 
sources by the AC Essential bus selector switch. 


The AC Essentiat bus selector switch has both auto- 
matic and manual positions. There are three manual 
positions with single source selections that do not 
autotransfer. There are also three automatic positions 
which provide backup choice if the primary source of 
power fails. In an automatic position, the AC Essen- 
tial bus is powered by the primary source selected 
but, if the primary source fails, the secondary choice 
automatically powers the AC Essential bus. 


The B3{G1} position is normally selected because of 
the lighter load requirements. This i5 an automatic 
position and, if the No, 3 AC bus fails, the AC Es- 
sential bus is automatically transferred to the No. 1 
generator. If the autotransfer occurs, the essential 
AC on alternate light illuminates as a warning. 


If a power failure to the AC Essential bus takes place, 
the AC essential fail light on the electrical panel and 
the essential/standby power light on the master an- 
nunciator panel will illuminate. The AC Essential 

bus is the normal power source for the AC Standby 
bus and essential TR. 


DC POWER SYSTEM 


Under normal conditions, DC power is supplied by 
transformer rectifiers (TRs). The battery provides 

a standby source of DC power. There are four TR 
units, one for each of the four DC busses. Each of 
the T Rs is powered from its AC bus. The No. 1, 2, 
and 3 AC busses power the No. 1, 2, and 3 TRs, 
and the essential ТЕ is powered by the AC Essential 
bus. The DC system is automatically powered when- 
ever the AC system 15 powered. 


DC BUS ISOLATION 


The DC busses are tied together, with each bus con- 
nected to the DC Tie bus through its DC tie breaker. 


The three DC busses can be isolated from each other 
and the DC Tie bus by pressing the DC bus isolation 
switch. When pressed, the DC tie breakers open, the 
DC busses are isolated, and the DC bus isolation 
open light comes on. Releasing the switch will close 
the DC tie breakers and cause the open light to go 
out. 
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When the essential TR is the onty DC power source, 
the DC busses are powered from the DC Essential 
bus if the DC bus isolation switch is closed. А 
failed TR is indicated by normal bus volts and zero 
amps on the respective DC meters when the DC bus 
isolation switch is closed. 


BATTERY POWER 


The battery always powers the battery bus regard- 
less of battery switch position. [t can power the 

DC Standby bus and the AC Standby bus through 
the static inverter. It is also the source of power 

for starting the APU. 


The aircraft battery is a 26 volt, 22 cell, nickel cad- 
mimum unit, mounted on the floor of the electrical 
compartment. It has a maximum charge potential 
of 38 volts; however, less than this would normally 
be indicated. The towest charge possible before 
rapid depletion is 22 volts. The battery has a 53 
ampere hour rating with a normal battery voltage of 
30-34 yolts. The normal operating depletion time 
15 about 40 minutes without charging when powering 
the Standby busses. Attempting to start the APU 
will decrease this operating time. 


BATTERY SWITCH 


The battery switch is a two-position toggle switch. 
For normal flight operation, it will be on and the 
DC Standby bus wit! be powered if DC Essential 
bus power fails. It also allows the standby power 
switch, when armed, to provide an autotransfer for 
the AC Standby bus. When off, it disarms an auto- 
matic transfer to either Standby bus. The battery 
switch must be in the off position for the battery 
to charge if the ground service switch 15 activated. 


BATTERY CHARGER 


The charger 15 located in the electrical compartment. 
lt ts powered from the AC Ground Service bus as 
long as the battery is not being used to power etther 
Standby bus. The charger takes three phase AC 
power and converts it to a DC charging potential of 
up to 38 volts. 1t is capable of charging a depleted 
battery in 90 minutes. 
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BATTERY POWER (Cont'd) 

Charger voltage is higher than the normal battery 
voltage, so the charger is not powered when the 
battery is being used to power either Standby bus, 
The battery charger senses the voltage and temper- 
ature of the battery and provides the necessary charg- 
ing current to maintain a fully charged battery. Tem- 
perature sensors are in contact with each battery cell 
to detect any overtemperature condition, This deter- 
mines the rate of charge, When the battery is up to 
normal! voltage, the charger will operate in a pulsing 
mode, When the battery temperature is too high, 

the battery charger is turned off. 


The charger is not powered if either Standby bus 15 
powered from the battery or if the cool air over- 
board valve in the electrical compartment is open 
during fight. 


BATTERY BUS 


The Battery bus is pawered directly from the battery 
regardiess of battery switch position. The Battery 

bus is located in the electrical compartment and a 
Battery bus extension 5 located in the cockpit. For 
all practica! purposes, they are both the Battery bus. 
The Battery bus is used to power standby communi- 
cations, fire extinguishing, fuel shutoff valves, emer- 
gency evacuation signals, and clocks. It also is a back- 
up power source for APU starting. 


BATTERY CONDITION LIGHT 


The condition light is located an the APU control 
panel anc! indicates battery overtemperature, short, 
or low cell voltage. APU start should not be at- 
tempted with the light on. 


DC AMMETER 


The DC ammeter indicates battery charge or dis- 
charge for the various DC sources, as selected by 
the meter selector. The meter has both positive and 
negative indications ranging from О to 150 amperes. 


When the selector switch is placed to battery, the 
ammeter will indicate positive (*] if the battery is 
furnishing power, or discharging. il will indicate 
negative (-) if the battery is being charged. When 
battery voltage 15 above 30 volts, the indicator will 
show zero with a -40 amp pulse charge each 30 sec- 
ends. When below 30 volts, a steady -40 amp charge 
will be maintained unti! at 90% of fult capacity. At 
this point, the charger reverts to a pulsing mode to 
complete the charge and maintain the battery at 

ful! capacity. 
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DC ESSENTIAL 


The DC Essential bus is normally powered from both 
the essential TR and the DC Tie bus. The DC Es- 
sential bus is connected to the DC Tre bus by the 
DC TIE BUS PWR circuit breaker. If the essential 
TR fails, the DC Essential bus will stil! be powered 
from the OC Tie bus. if the DC Essential bus fails, 
the DC Essential bus fait light and the essentiat/ 
standby power light wil! both illuminate. 


STANDBY POWER 


The standby power system provides AC and DC stand- 
by power to power essential flight instruments and 
engine starting, navigation, communication, and light- 
ing systems. The systern includes the normal aircraft 
battery switch, 


BATTERY SWITCH 


The battery switch provides the autotransfer function 
for both AC and DC Standby busses. For AC auto- 
transfer, the standby power switch must also be 
armed, Neither Standby bus will autotransfer with 
the battery switch off, 


INVERTER 


The static inverter converts 28 volt DC power to 
115 volts, 400 Hz, single-phase AC power. It is 
powered from the Battery bus when the static inver- 
ter relay is energized. The relay is automatically 
energized if the AC Essential bus faiis when the 
battery switch is on and the standby power switch 
is armed И can also be energized by placing the 
standby power switch on. 


AC STANDBY BUS 


The AC Standby bus is normally powered fram the 
AC Essential bus. The AC Standby bus may auto- 
transfer or be manuatly transferred to the static in- 
verter, Automatic transfer occurs if AC essential 
power faits, providing the battery switch is on and 
the standby power switch is armed. Automatic trans- 
fer of the AC Standby bus will not take place if the 
standby power switch is off or the battery switch is 
off, 


Manual transfer takes place if the standby power 
switch is placed on. The AC Standby bus wil manu- 
atly transfer to the battery and inverter power, even 
if the Essential busses are powered or if the battery 
switch ts off, 
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SYSTEM DESCRIPTION 


STANDBY POWER (Cont'd) 
DC STANDBY BUS 


The DC Standby bus is normally powered from the 
DC Essential bus but can be powered from the 
Battery bus if either automatic or manual transfer 
takes place. Automatic transfer occurs if the DC 
Essential bus is unpowered and the battery switch is 
on. Manual transfer is controlled by the standby 
power switch position. If this switch 15 on, the DC 
Standby bus will transter regardless of battery switch 
positon, 


STANDBY POWER SWITCH 


This three position switch is located on the pilot 
overhead panel, 1t is normally armed in flight. 


When the switch is armed and the battery switch is 
on, the automatic transfer circuit is armed to trans- 
fer. If the AC Essential bus !oses power, the AC 
Standby bus will autotransfer to inverter power and 
the inverter becomes powered from the battery. 


When the switch is on, forced transfer takes place for 
both Standby busses, The DC Standby bus transfers 
to the battery and the AC Standby bus transfers to 

the inverter which is now powered from the battery. 


With the switch off, automatic transfer of the AC 
Standby bus is inhibited. 


UNARM LIGHT 


The unarmed light wilt come on tf either the standby 
power switch or battery switch is off, This disables 
the AC Standby bus autotransfer function. The light 
is powered from the OC Standby bus, 


STANDBY POWER ON LIGHT 


The amber light comes on when the standby power 
switch is armed, the battery switch is on, and either 
or both Standby busses have autotransferred to 
battery power. 


STANDBY POWEH FLOWBAR LIGHT 


This flowbar comes on with the standby power 
switch on indicating both Standby busses have 
transferred to the battery. 
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EXTERNAL POWER 


An external power source, capable of providing 81 
KW, 115 volt, 400 Hz, 3 phase power, can be used 
for ground operation. This source of power is con- 
nected through an external power receptacle. It 
can be used to supply power to the entire electrical 
system or to only the Ground Service busses, 


The system consists of an external power receptacle, 
external power relay, bus protection panel (BPP), 
and control switches, An external power available 
light and an external! power on light monitor exter- 
na! power. The external power switch and lights 
are located on the engineer's electrical panel. The 
BPP is tocated in the mid electrica! service center, 


EXTERNAL POWER AVAILABLE LIGHT 


The available light comes on when external power 15 
connnected and the proper voltage, frequency, and 
phasing exist. 


EXTERNAL POWER ON LIGHT 


The on light ¡Huminates when the external power 
switch is on, advising that external power is con- 
nected to the AC Пе bus. 


BUS PROTECTION PANEL 


The bus protection panel provides control and pro- 
tection for the external power system, If any of 
the following occur, the external power relay will 
trip and disconnect external power from the AC Tie 
bus: 


Overvoltage 
Undervoltage 
Frequency out of limits 


EXTERNAL POWER SWITCH 


External power control is provided by a magnetically 
held, two-position toggle switch. When the switch is 
on, the external power relay is energized, connecting 
external power to the AC Tie bus. 


EXTERNAL POWER OPERATION 


When external power is on, the external power on 
light illuminates, the external power relay is closed, 
and power is connected to the AC Tie bus. External 
power always takes priority an the AC Tie bus and 
will not parallel with any other source. If the IDGs 


are not powered, the hus tre breakers will already be 
closed with power connected to each AC Load bus. 
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EXTERNAL POWER (Сопта) 

When the engines are started, the field relays close. 
Each IDG has priority over its AC Load bus and, 
when the bus is being powered from external power, 
the generator control unit causes the bus tte breaker 
to open. The generator breaker seeks either a dead 
bus or phasing signal. It closes upon receiving a dead 
bus signal, allowing the IDG to power its load bus. 


After all engines are started, the IDGs power their 

AC busses isolated, because paralleling is not possible 
with external power. When the external power switch 
is turned off, the No. 2 generator control unit allows 
its bus tie breaker to close because a dead bus signal 
is sensed. The No. 1 and No. 3 close in order as 
their generator control units sense proper parallel 
phasing. The external power relay 15 not powered 
and the on light is out. 


GROUND SERVICE POWER 


Ground service control is provided to supply selected 
loads, from either external power or the APU gener- 
ator, when it Is not practical or desirable to power 
the complete electrical systen:. 


Ground service power provides power for fueling, 
towing, vacuuming, lighting, battery charging, and 
VHF-2 There are two control switches. One is lo- 
cated on the engineer's electrical panel and the other 
is on the forward flight attendant's panel. The switch 
at the electrical panel provides selection of power 
from either the APU generator or from external 
power. When the ground service switeh is off, ground 
service is powered frorn the No. 1 AC bus. If ground 
power is turned on at the flight attendant's panel, 
only external power source can be used. There 

are two switch lights at this panel, ground service 

on and ground service off. 


If ground service power is turned on at the engineer's 
station, operation can be stopped at the flight atten- 
dant's panet by first pressing the on switch, then 
pressing the off switch. IF ground service power was 
turned on at the flight attendant's panel, operation 
can be stopped at the engineer panel by first placing 
the switch to external power, then off. 


GROUND SERVICE OPERATION 


When either ground service switch is turned on, 
power is connected to the No. 1 AC Ground Service 
bus and the other loads on No, | AC bus ars ип- 
powered, The No. 2 and No. 3 bus tie breakers and 
their associated AC load busses are also de-energized 
At the same time the DC Ground Service bus relay 
is energized to separate No, I DC bus from the DC 
Ground Service bus, No, | TR supplies the power 
to the DC Ground Service bus. In addition, the 
normal battery charger is powered, provided the 
battery switch is off. The battery charger relay is 
not energized if either Standby bus 15 being 
powered by the battery. 


If the external power switch Is on, the ground service 
switch cannot be operated in either APU or external 
power position, 


GALLEY POWER 


Three galley busses provide the necessary AC power 
for ovens, refrigerator units, coffee makers, etc, 
These busses are powered by their respective AC 
load busses. 


GALLEY CIRCUIT BREAKERS 


The galley busses are powered through remote соп- 
trol circuit breakers, located on the right galley panel. 
Ovens are individually protected by remote control 
breakers on the same panel. Circuit breakers for 
coffee makers and refrigeration units are located on 
the left galley panel. Three circuit breakers are lo- 
cated on the CB panel for galley control bus power. 
Power is removed from galley busses by energizing 
these control relays. 


GALLEY BUS POWER SWITCHES 


Three galley power control switches are located on 
the upper left electrical panel. When pressed, their 
respective galley busses are powered, When released, 
the galley busses are not powered and off lights ap- 
pear on the switches, 
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GALLEY POWER (Cont'd) 


GALLEY POWER EMERGENCY SHUTOFF SWITCH 


A galley power emergency shutoff switch ts located 
in the lower galley on the aft overheat of the galley 
compartment service entrance. When this momen- 
tary guarded switch is activated, all galley power is 
shutoff and three off lights will appear on the engi- 
neer's galley switches. Power can be restored by 
pressing this emergency switch agatn, which will at- 
so extinguish the off lights. Three off tights will ap- 
pear on the galley power switches as an indication 
of an automatic toad reduction if a generator is over- 
loaded. To restore power, all three galley switches 
must be released before resetting. 


CIRCUIT BREAKER PANELS 


Three circuit breaker panets are installed in the cock- 
pit. They are identified as CB-1, CB-2, and CB-3 
panels. 


CB-1, or pilot overhead pane}, contains important 
flight operation breakers within easy reach of both 
pilots and the engineer. Protection is provided for 
such critical areas as communications, navigation, 
flight controls, and fire detection. 


CB-2, or engineer overhead panel, is within reach of 
the pilots as well as the engineer. Protection tor 
items such as cockpit lights, ground service power, 
passenger service, hydraulic, and antt-ice is provided 
on this panel, 


CB-2, or engineer vertical panel, is the aft panel. 
Protection for air conditioning, pressurization, fuel 
system, interior and exterior lights, and AC and DC 
power control are found here. 


Two breaker panels are installed in the aft bulknead 
of the galley, one on each side of the galley lifts. 
They are indentified as Left Galley and Right Galley 
panels, They contain breakers needed for passenger 
service and ground operation functions. 


Circuit breakers are located by panel number, row 
letter, and breaker number. For example: The DC 
TIE BUS PWR breaker is at 3F3. The circuit breaker 
is located on CB-3 pane!, row F, the third breaker 
fram the left. 
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REMOTE CONTROL CIRCUIT BREAKER (RCCB) 


There are two types of circuit breakers used to рго- 
tect electrical toads. Опе is the normal trip/set type 
found on most cockpit circuit breaker panels. The 
other is a remote control circuit breaker (RCCB), 
tocated in the electrical compartment. Feed wires 
from the electrical compartment busses to other sub- 
busses and major system loads are protected by the 
RCCBs. Use of these RCCBs deletes the need to 
route large wires through the cockpit to the respec- 
tive load. 


The RCCB automatically actuates to break the cir- 
cuit by thermal/mechanical means if an overload 
occurs, The RCCB uses a Y amp breaker in the 
cockpit as a trip/set switch. The RECB unit also has 
a manual trip/set button; however, it is not normally 
needed because of the breaker in the cockpit. The 
system is designed so that the RCCB assumes the 
same condition as the cockpit trip/set breaker. Thus, 
normally opening or closing the trip/set breaker will 
also open or close the RCCB. І? the RCCB is over- 
loaded and trips, it sends a trip signal to its respec- 
tive trip/set breaker in the cockpit, causing it to also 
trip. 


Flight Station busses 1, 2, and 3, all passenger service 
busses, and the forward AC Ground Service bus are 
controlled by RCCB trip/set breakers in the cockpit. 
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EMERGENCY EQUIPMENT ANS WORLD AIRLINES 10.00.01 
ADDITIONAL PROCEDUHES PLASTIC HANDCUFFS 
FLOTATION SEAT CUSHIONS 
CABIN DOOR MALFUNCTIONS--------- 01.01 LIFE VESTS 
Failure To Open During Normal SLIDE/RAFTS - -----------------+-- 04.06 
Operation Separation And Disconnect 
Failure To Close During Normal Sea Anchor 
Operation Survival Kit 
Cabin Door Annunciator Warning Manual Inflation Valves 
Light On Heaving Line 
Canopy 
CONTROLS ANO INDICATORS LIFE RAFT SIGNALING EQUIPMENT 
Transcelvers 
EVACUATION AND AURAL WARNING Rescue Beacon 
PANELS ----------------------- 02.01 Flares 
OXYGEN CONTROL PANELS --------- 02.02 Sea Dye Marker - ---------------- 04.07 
INTERNAL DOOR CONTROLS -------- 02.03 Signal Mirror 
EXTERNAL DOOR CONTROLS -------- 02.04 Whistle 
EMERGENCY LIGHT CONTROLS ------ 02.05 Flashlight 
SLIDE/RAFT TRANSCEIVER AND RAFT SUPPLIES 
LOCATOR BEACON -------------- 02.06 De-Salting Kit 
SLIDE/RAFT -----------------.-.--. 02.07 First Aid КИ 
Knife 
SCHEMATICS Bailing Bucket And Sponges 
Hand Pump 


EMERGENCY EQUIPMENT LOCATION 

SYMBOLS ---------------------- 03.01 
EMERGENCY EQUIPMENT LOCATIONS - - 03.02 
INTERNATIONAL CONFIGURATION/ 

DITCHING EQUIPMENT LOCATIONS - - - 03.03 
GALLEY EMERGENCY EGRESS -------- 03.04 
LIFE VEST ---------...-...-....... 03.05 


SYSTEM DESCRIPTION 


CABIN DOORS -------------------- 04.01 
Cabin Door Operation 
Door Safety Straps 
EVACUATION SLIDES 
Operation 
Used As Flotation Equipment 
LOWER GALLEY 
COCKPIT ESCAPE HATCH ------------ 04.02 
EMERGENCY LIGHTS 
COCKPIT SEAT RESTRAINT SYSTEM 
FLIGHT CREW OXYGEN SYSTEM 
SMOKE GOGGLES 
PASSENGER OXYGEN SYSTEM 
MEGAPHONE 
FLIGHT CREW PORTABLE OXYGEN ----- 04.03 
PASSENGER PORTABLE OXYGEN 
ZP-600 


FIRE EXTINGUISHERS 
Water 
СО» 
Dry Chemical -------------.-.-. 04.05 


Life Raft Manuat And Survival Kit 
Religious Book 
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CABIN DOOR MALFUNCTIONS 


FAILURE TO OPEN DURING NORMAL 
OPERATION 


Check that the evacuation slide selector lever is in 
the detach position and slide girt bar retainers are 
down and flush with the floor. 


Remove the plastic cover, stand back trom the door, 
and pull down on the red emergency door T handle. 


FAILURE TO CLOSE DURING NORMAL 
OPERATION 


Check that the evacuation slide selector lever 15 In 
the engage position. 


Check that the internal and external red emergency 
Т handles are stowed, 


Press the door close switch. If the door does nat 
close, call maintenance. 


CABIN DOOR ANNUNCIATOR WARNING LIGHT 
ON 

| 

Move the evacuation slide selector lever to the detach 
postion, 


Check that the red emergency Y handle is completely 
stowed. 


if the light goes out, return the evacuation slide se- 
lector lever to engage. 


1 

If the light stays on, move the evacuation slide selec- 
tor lever to detach and press the door open switch 
to raise the door slightly. 


Return the evacuation slide selector lever to engage, 
press the door close switch, and ensure the door 15 


completely closed. 


If the light stays on, call maintenance. 
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-< EVACUATION AMD AURAL WARNING PANELS 


SPEAKER HORN 


Sounds when any evacuation command 
switch ts pushed in. 


HORN CUTOUT SWITCH 


A momentary pushbutton switch that 
silences the evacuation signal hurn for 


tts panel only 
EVACUATION COMMAND 
ПГ tvacuanoN s A SWITCH 
С) роти = C UNMANI (> IN - Energizes the evacuation signal 


1817 - EVAC SIGNAL 
е 2% š: intermittent horn and flashinq 
( 2)) | EVAC light in flight station, 


1817 - ЕМАС SIGNAL 


EVACUATION 1 ) ч =. | vi €) galley, and the passenger com- 
J | evac | — - E partment doors. 
MET +-- OUT  - Evacuation signal disabled 
through panel that initiated 
Flashes when any evacuation command signal. 
switch is pushed in. 1817 - EVAC SIGNAL. 
1817 - ЕМАС SIGNAL. ` 
=, AURAL WARN TEST 
AURAL WARNING O ES! саз с ман 
PRESS L TAR CIEE 
TEST SWITCH (O) А е 
MZ an — Em 
Tests aural warning as selected. ом ML. 
116 - TEST & RESET - Ww. — 
AURAL WARNING TEST SELECTOR 
AIRCRAFT OVERSPEED - Clacker 
CABIN PRESSURE - Intermittent horn 
UNSAFE LANDING - Steady horn 
UNSAFE TAKEOFF - Intermittent horn. Forward, center 
and aft cargo door lights on at 
engineer's annunicator panel. Door 
open light on at master annunicator 
panel. 
FLAPS LOAD RELIEVING SYSTEM - Buzzer 
117 - OVSP 
118. MULT SND 
p 
— 
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OXYGEN CONTROL PANELS 
OXYGEN FLOW LIGHT 


System is energized and oxygen is being 
generated, 
1415, 16, 17, 18 . PASS OXYGEN. 


MANUAL CONTROL SWITCH 


Momentary switch that bypasses automatic 
mode and energizes system. {Must be held 
in for 15 seconds.) 

Masks drop from ceiting compartments and 
oxygen generators start operating. 


PASSENGER OXYGEN 


FLOW INDICATOR 


Visual indication of oxygen flow from the 
regulator. 


REGULATED OXYGEN PRESSURE 
INDICATOR 


Oxygen line pressure to regulator from 


REGULATEO 
N system regulator upstream. 


оты 
PRESSURE 


SUPPLY 


HOAMAL E 


TEST MASE 


SUPPLY LEVER 
ON - Opens oxygen supply to regulator. 


EMERGENCY LEVER OXYGEN SELECTOR LEVER 


EMERGENCY - Provides oxygen under 100% - Pure oxygen on demand. 
pressure. Use to defog NORMAL - Air/oxygen mixtura оп 
smoke goggles or above demand {ratio dependent 
30,000 feet cabin altitude. on altitude). 

NORMAL - Oxygen on demand. 


TEST MASK - Momentary position supplies 
oxygen under pressure for 
testiny mask 
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INTERNAL DOOR CONTROLS 


GIRT BAR FLOOR BRACKET 


MANUAL 
CRANK 
SOCKET 


SLIDE 
INFLATION BOTTLE 
PRESSURE GAUGE 


GIRT BAR—\ В \ 


2 дф 


SLIDE BAR 
FLOOR 
GIRT BRACKETS 


GIRT BAR RETAINER 


EMERGENCY DOOR T HANDLE ЕЖП 


¡Forward of all passenger doors) 

Permits manual operation of door. 
First detent pulls the locking pin, turns on the annunci- 
ator light in the cockpit, and allows use of hand crank 
to close the door. 
Second detent (full travel) opens the door manuaily. 


EVACUATION SLIDE SELECTOR LEVER O PUA MANOLE 
DETACH - Powers the open switch and lowers girt bar EVACUATION subt 

retainers, thereby permitting slide to go up баги ноа 

with the door when it is opened. 
ENGAGE - Powers the close switch and raises girt bar 

retainers which will pull the slide from housing 

when door is opened. 

boot 

DOOR OPEN SWITCH Гон" cross ашкам 
Holding the switch in electrically opens a door provided tha Г] C] 


evacuation slide selector laver is in the DETACH position. 
CIRCUIT BREAKERS - Galley teft circuit breaker panel. 


DOOR CLOSE SWITCH 
NUMBER 4 DOOAS DO NOT 


Holding the switch in electrically closes a door provided the | 
evacuation slide selector lever is in the ENGAGE position. НАМЕ SE SWITCHES 
CIRCUIT BREAKERS - Galley left circuit breaker panel. 


(5532) 
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EXTERNAL DOOR CONTROLS 


EMERGENCY EXIT HANDLE 


(forward of each passenger door} 
Handle has three detents: 
e The first detent disengages the girt bar & 
arms the electrical controt switch. 
* The second detent withdraws the locking pin. 
“The third detent declutches the door actuator. 
Pulling the handle to the third detent opens the door 
without deploying the slide. 


ELECTRICAL CONTROL SWITCH 
Momentary toggle switch, under a protective 
cover, which withdraws the locking pins and 
operates the door when the emergency exit 
handle is in the first detent. 


EN 


6197 
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EMERGENCY LIGHT CONTROLS 


EMERGENCY LIGHTS 


ОМ - Turns on emergency siste, exit, galley elevator, cock- 
pit escape hatch, and door lights. 

ARM- Normal switch position. Alt emergency lights listed 
above illuminate automatically if essential bus ZBV 
DC power fails. 

OFF - Prevents illumination of lights if power fails. If lights 
illuminated, selection of ARM then OFF will turn 
lights OFF. 


> o OoOo LIGHTS UNARMED 


indicates the switch is not in the ARM position. 
1K14 - ЕМЕН UNARM IND. 


EMERGE Y 
LIGHTING 


CABIN EMERGENCY LIGHT SWITCH 
Push to turn on emergency lights. Pilot switch will 
extinguish light. Switch also on aft left panel. 

3J6 thru 10 EMER LT CHARGE. 


FLIGHT ATTENDANTS’ PANEL 
(LEFT FWD SHOWN) 
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SLIDE/RAFT TRANSCEIVER AND LOCATOR BEACON 


VHF TRANSCEIVER 
ANTENNA 


EXTEND - Tums on. 
COLLAPSE- Turns off con- 
serves battery. 


FREQUENCY SELECTOR 


121.5 MHz emergency 
123,1 MHz on-scene rescue. 


TRANSMIT BUTTON 
Depress to talk. 


MIKE-PHONE 


Talk to transmit - 


и instructions for use. 
listen to receive. 


Maximum range - 250 miles 
Battery lifa - 30 hours. 


LOCATOR BEACON FLEXIBLE ANTENNA 
MANUAL Ра INDICATOR LAMP 
TURN ON N SNAP FASTENER 


LIFE RAFT 
TUBE 


da Q E AS 
A 


Ë “. АМТЕМНА LEAD 
1 M 4 (ТҮР. EACH ANTENNA} 
\ N 


LIFE RAFT 
PIN LANYARD H ' TUBE 
# 
ú 
лы, 
М ү — ла. ы Ды, Ды 
МА uA ec чар 
— — — <. —m-7 


7098 
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SLIDE/RAFT 


SURVIVAL 
SLIDE GIRT KT 


ВИД ao, < f x < им 


NY / = 


7 (SHOWN 


* Ра 

же j А” EXTENDED} 
| 2 

BEACON 


KNIFE 


10 CANOPY SUPPORT RODS 


oy 


HEAVING LINE 


ZIPPERED OPENING 
BOARDING STEPS 


GERT 


RELEASE 
A DETACHES ALONG 


_ DOTTED LINE 


SECONDARY 
FLOOR 
RELEASE 
HANDLES 
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І EMERGENCY EQUIPMENT LOCATION SYMBOLS 


(B- y Pp BH B 


ASBESTOS DAY SUPER 6 FIRST AID 
GLOVE WATER CHEM DRY KIT 
CHEM 


8 T > 


CREW 
PSGR 02 PORT O2 AXE MEGAPHONE 
— BOTTLE WITH WITH SMOKE 
MASK MASK 
ATTACHED 


EXIT EXIT WITH EXIT WITH 
ESCAPE LINE ESCAPE 


SLIDE 


EXIT WITH 
ESCAPE SLIDE 51 MAN (30 30 MAN 
AND SLIDE/RAFT SLIDE/RAFT 


ESCAPE LINE 


25 MAN 10 MAN ADULT CHILD EVAC ALARM 
LIFE RAFT LIFE RAFT VEST VEST SIGNAL 


* NUMBER TO RIGHT OF A SYMBOL INDICATES QUANTITY 
OF ITEM AT THAT SPECIFIC LOCATION 
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sch EMATICS 1011 TRANS WORLD AIRLINES 


EMERGENCY EQUIPMENT LOCATIONS 


(8 9): I OVERHEAD HATCH 
5 INERTIA REELS 


“ 
d ” 
” A S DOMESTIC 
^ ^ 
Í |. 


LOWER Же LOWER p 
GALLEY Z GALLEY “J 
lg / 
/ 
If 


NOTE: EVACUATION ALARMS LOCATED AT EACH DOOR, GALLEY AND COCKPIT 


(5524) 
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INTERNATIONAL CONFIGURATION/DITCHING EQUIPMENT LOCATIONS 


NOTE: ADULT LIFE VEST UNDER EACH PASSENGER SEAT 
AND UNDER OR NEAR EACH CREW SEAT. 
RESCUE BEACONS ON ALL SLIDE/AAFTS. 


17018) 
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GALLEY EMERGENCY EGHRESS 


LIFT CAGE INTERIOR LIGHT 


ESCAPE HATCH 


FOLD DOWN STIRRUP 


INSIDE CAGE" | 
CONTROL SWITCH 


GALLEY DOOR 


August 28, 1978 


EMERGENCY EQUIPMENT 


LIFE VEST 


1. REMOVE VEST FROM 
PLASTIC PACKAGE. 


3. GRASP STRAPS UNDER 
ARMS AND PULL 
DOWNWARD TO 
EXTEND BACK FLAP. 


5. TO INFLATE, PULL 
DOWN VIGOROUSLY 
ON AED TABS. 


1 011 r RIGHT HANDBOOK 10.03.05 
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LIFE VEST PROCEDURES 


2. PLACE ARMS THROUGH 
STRAPS AND PULL 
VEST OVER HEAD. 
VEST IS REVERSIBLE, 
MAY BE DONNED 
FROM EITHER SIDE. 


4. TIGHTEN STRAPS SECURELY 
ABOUT THE WAIST ; 
BY PULLING DUTWARD, /2 

и 


4 


6. IF NECESSARY, INFLATION 
CAN BE ACCOMPLISHED 
ORALLY BY BLOWING 
INTO TUBES AT SIDE 
OF VEST. 


August 16, 1976 
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{ CABIN DOORS 


There are eight cabin doors designated L-] through 
L-4 and R-1 through R-4. With the gear extended, 
al! doors are fifteen feet from the ground. There are 
no overwing exits. The doors open inward initially, 
then upward into overhead stowage areas, The 
doors are raised by etectric motors and/or overhead 
springs that wind up whenever a door is closed. 
There are no handles on the doors. Normal and 
emergency operating controls are mounted adjacent 
to the upper, forward corner of all doors. The doors 
can be opened, from outside or inside, by electrical 
switches or emergency T handles. To operate the 
door electrically, the aircraft must be on the ground. 


CABIN DOOR OPERATION 


The main cabin doors are normally opened electri- 
cally from either the inside or the outside. To open 
the door, the evacuation slide selector fever must be 
in the detach position to arm the open switch and 
prevent the evacuation slide from being deployed. 
To close the door, the lever must be tn the engage 
position to arm the close switch. 


As the door is closed, either by the electric motor 

or hand crank backup, energy is stared in a spring 
actuator to open the door manually. Without electri- 
cal power on the aircraft, the door can be opened 

as follows: 


From the outside, by pulling the emergency 
door handle. This will move the emergency 
stide lever to the detach position and release 
the door lock and motor clutch. The door will 
open under spring-toad without extending the 
slide. 


From the inside, by moving the emergency slide 
lever to the detach position and then pulting the 
emergency door handle. The door will now 
open under spring-load without extending the 
slide. 


The two aft emergency doors can only be opened 
manually by the spring actuators The emergency 
slide lever must be in the engage position so slide will 
deploy if the inside emergency handle is pulled. 11 
the outside emergency daor handie is pulled, the 
door will open without extending the slide. To close 
the aft doors any time, use the manua! hand crank. 
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DOOR SAFETY STRAPS 


Door safety straps are provided for protection at an 
opened door when steps or jetways are not in posi- 
tion. A spring loaded safety strap is provided at 
each door. To use, pull strap across door opening 
and hook into strap fitting on door frame. 


EVACUATION SLIDES 


Doors L1 through L3 and R1 through R3 have dua! 
lane slides. Doors 14 and R4 have single lane slides. 
The evacuation slides cannot be deployed with the 
electrical operation of the door. 


OPERATION 


The slides are automatically deployed and infiated 
during emergency door operation. 


Check for the absence of fire andfor smoke around 
the daor area. 


Check the evacuation slide selector lever is in the 
ENGAGE position. 


Remove cover over red T handle and puil down. 


If a slide fails to inflate automatically, a manual in- 
flation handle is provided on the right side of the 
slide girt and approximately four inches belaw the 
door sill. 


USED AS FLOTATION EQUIPMENT 
Open door to deploy evacuation slide as above. 


When ready to release the evacuation slide, raise 
Velcro flap on top of girt exposing the separation 
handle and pull the handle. 


LOWER GALLEY 


The lower galley ts entered from the mid-cabin via 
two lifts. Step into the lift cage and use both hands 
for lift control switch operation. To operate the lift, 
move the two inner cage tift control switches appro- 
priately to run lift up or down. Limit switches will 
stop the lift at the end of travel. 


10.04.02 
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LOWER GALLEY (Cont'd) 


Egress from the lower galley 15 normally via the lifts. 
If the lifts are inoperative and the lift cages are down, 
egress can be made through the lift escape hatch. 
Use the fold down stirrup and assist handle to climb 
up. Egress can also be made through a passenger 
compartment floor escape hatch that opens into the 
cabin area at R-2 door aisle. Use emergency egress 
table to climb up. On the ground, egress can be 
made through the galley door. To open, pull lever 
on bulkhead at aft side of door. Door will slowly 
spring up into the galley. Push door up to ceiling 
to lock open. The distance to the ground is nine 
feet and there 15 no slide. To close galley doar, 
release ceiling catch and push door down and shut. 


COCKPIT ESCAPE HATCH 


The escape hatch 15 located in the ceiling of the cock- 
pit above the first ACM seat. A built-in ladder pro- 
vides access to the hatch. Five inertia reels are 
stowed adjacent to the hatch fer quick controlled 
descent to the ground. To use, pull escape hatch T 
handle to allow the hatch to swing open inward. 
Remove inertia reel, climb onto ACM seat, up the 
ladder and oul of the hatch opening. Hold onto 

the inertia reel with two hands. Place aver shoulder 
and slide down fuselage. 


EMERGENCY LIGHTS 


Emergency evacuation lights will illuminate on loss 
of DC essential power unless the contrat switch is 
off. Any flight attendant can turn on the light at 
the L1 and L4 door area regardless of the position 
of the cockpit control switch. АП emergency battery 
packs are charged by using AC essential power when 
lights are not on. The cockpit escape hatch light is 
controlled in the bright or dim mede by the instru- 
ment standby lights control switch. To turn off the 
emergency lights, If activated for any reason, turn 
the cockpit control switch to arm and then off. 


COCKPIT SEAT RESTRAINT SYSTEM 


The cockpit seat restraint system includes automatic 
retraction, manual locking, and cinching tabs. The 
retractor takes up the excess belt length after exten- 
sion, the mechanism must then be locked, and the 
cinch tabs pulled to snug the belts. The shoulder 
harness locks when an inertial force is applied and 
releases when the force is removed. A crotch strap 
with retractor is attached under the forward edge of 
the seat bucket. 
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FLIGHT CREW OXYGEN SYSTEM 


The flight crew oxygen system utilizes diluter de- 
mand regulators and quick donning masks to supply 
oxygen to each crew station. 


The oxygen cytinder is tocated forward of the 
engineer's panel. A shutoff valve is located on top 
of the cylinder and is opened to provide oxygen to 
the regulators. A discharge indicator is located on 
the fuselage below the first officer's window. 


A high pressure gauge is located adjacent to the sys- 
tem shutoff valve and indicates correct system pres- 
sure only when the crew shutoff valve is opened. 


A low pressure gauge is located in each of the five 
crew regulators and each should be checked against 
the other for approximately the same pressure read- 
ing. 


A pressure/temperature correction chart on the cock- 
pit door indicates minimum required oxygen pressure. 


SMOKE GOGGLES 


Smoke goggles are provided at alt flight crew stations. 
They are designed to be worn with the quick donning 
Oxygen masks. The gaggles two plastic tubes clear 
the goggies of fog or smoke when placed under the 
oxygen mask with the emergency oxygen switch turn- 
ed on. 


PASSENGER OXYGEN SYSTEM 


Passenger oxygen is automatically provided any time 
the cabin exceeds 13,000 feet, A dual control sys- 
tem will open all passenger oxygen mask doors and 
energize а! the chemical canisters. Oxygen wil! be 
delivered to all the masks for a period of 18 minutes. 
The same signal that energized the canisters turns on 
the oxygen flow tight on the engineer panel. 


The passenger service mask doors are held closed by 
permanent magnets. A solenoid is energized to can- 
cel the magnet's polarity and allow the door to spring 
open. 


MEGAPHONE 


Megaphones are powered by self-contained batteries. 
A volume control knob under the mouthpiece per- 
mits adjustment of output level. To prevent damage 
of the volume control stops. do not force the knob 
against the end of its travel in either direction. 


It is operated by setting the volume control knob at 
the ane o'clock position, squeezing the trigger located 
on the handle, speaking into the mouthpiece, and ad- 
justing the volume as necessary, 
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FLIGHT CREW PORTABLE OXYGEN 


The flight crew portable oxygen bottle is located in 
the cockpit and has a full face smoke mask attached 
to it. It delivers 100% oxygen through a demand 
regulator when a supply valve is opened and the 
mask ts donned with the mask straps tightened. 


The regulator hose coupling will also accept the 
quick donning mask's hose connection if the smoke 
mask 15 disconnected. 


PASSENGER PORTABLE OXY GEN 


There are two different types of portable oxygen 
bottles. Either or both types may be on board. 


Both bottle types are colored green and equipped 
with a pressure gauge, an on/off valve, a high flow 
outlet, and a low flow outlet. 


The high flow outlet is normally used when adminis- 
tering first aid oxygen. It is located on the high 
side of the pressure gauge and is marked with red 
tape or paint. lt provides a four liter per minute 
constant oxygen flow for approximately one hour. 


The low flow outlet is rarely used and, therefore, 
capped with a gray plastic cover. It provides a two 
liter per minute constant flow for approximately two 
hours, 
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ZP-600 


Each oxygen bottle has a yellow zipper pouch at- 
tached to the neck of the bottle. It contains two 
oxygen masks which are usable on this bottle only. 
One mask is pluggéd into the high flow outlet and 
the other mask is a spare. 


To operate: 
Check that the mask is properly attached. 
Open the supply valve by turning counterclock- 
wise to the full on position (viewing window 


will indicate when supply is on). 


Check the oxygen flow by pinching off top of 
rebreather Bag. 


ON - OFF 
- - УМА МЕ HANDLE 


HIGH QUTLET 


OXYGEN 
OUTLET 
TUBE ENTERS ABOVE COVER 
REBREATHER BAG / 
YELLOW POUCH -~ 
А t MASKS —— tow OUTLET 
CONTAINS | -CAPPED 
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PASSENGER PORTABLE OXYGEN (Cont'd) 
SCOTT 


Each oxygen bottle has a mask in a clear plastic 
pouch attached to the bottle with the mask plugged 
into the Hi flow outlet. No spare masks are pro- 
vided for this bottle. 


To operate: 
Check that the mask is properly attached. 
Open the yellow supply valve counterclockwise 
to full on position, then close a quarter of a 
turn. The loose valve thus leaves no doubt as 


to the ON/OFF position. 


Check the oxygen flow by pinching off top 
of rebreather bag. 


RED 

ON/OFF BAND 

VALVE 

(YELLOW) ні FLOW 
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FIRE EXTINGUISHERS 


Water, COs and dry chemical fire extinguishers are 
located throughout the aircraft. 


WATER 


Water extinguishers are colored gray or gray-green 
and have a safety wire and lead seal to indicate they 
are in an acceptable condition. They are for fabric, 
wood, or paper fires only. They are not to be used 
on an electrical or grease type fire. 


August 16, 1976 
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They are operated by: 

Rotating the handle to Depressing the lever on 

right (clackwise} as far top af handle to dis- 

as possible to pressurize. charge. 

COs 

CO extinguishers are colored red with a black dis- 

charge nozzle and have a safety wire and lead seal 

to indicate they are in an acceptable condition. 

They are effective on all fire types, but primarily 

electrical, fuel, or grease fires. 

The are operated by: 

Swinging the nozzle up to help aim. 


m, 
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FIRE EXTINGUISHERS (Cont'd) 


Squeezing the trigger to discharge. 
DRY CHEMICAL 


The smalt dry chemical extinguisher ts only installed 
in the galley. 1+ is colored red and has two red plas- 
tic tabs, one on the handle and one on the neck, to 
indicate it is in an acceptable condition. It is effec- 
tive опа! types of fires but primarily on electrical, 
fuel, or grease fires. It is not recommended for use 
in the cockpit due to possible adverse effect on in- 
struments and electrical equipment. 


It is operated by: 


Squeezing the trigger handle to discharge. 
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PLASTIC HANDCUFFS 


Each first aid kit is provisioned with five plastic 
handcuffs. These are to be used by or under the 
direction of the cockpit crew for restraining any 
person who, in the judgment of the captain, is a 
danger to the passengers or the aircraft. The hand- 
cuffs are a length of flat reinforced plastic with an 
eye at one end. When the tip is put through the 
eye, a loop is formed which then can be placed 
around the wrists. 


They should not be drawn tighter than required to 
prevent dangerous actions. Once the handcuff is 
drawn tight, it can be removed only with wire cut- 
ters. Each handcuff is packaged with instructions 
showing operation and various methods of restraint. 


FLOTATION SEAT CUSHIONS 


All aircraft are provided with buoyant passenger seat 
cushions that are approved flotation equipment. 


The cushions are removed from the passenger seat 
by pulling up and forward. 


They are held with the top side of the cushion 
against the chest, arms around the cushions, with 
the hands through the straps on the underside of 
cushion and grasped together. 


LIFE VESTS 


+Life vests are provided for ail crew members. They 


are also provided for passengers on international 
flights. They are stowed within a plastic pouch, 
which is opened by pulling on a peel tab. 


The vest is removed from the pouch in a tight fold. 
The jerk required to unfold the vest also pulls out 
plugs from a water-activated battery, which allows 
water to enter the battery and turn on a light at- 
tached to the vest. 


it is donned by placing the arms through the strap 
loops, placing over head, pulling sharply downward 
on the straps under the armpits, and pulling the 
strap ends until they are tight around the waist. 
Both tife vest chambers are inflated by pulling down 
vigorously on the two red inflation tabs. Each tab 
inflates an individual chamber. If necessary, infta- 
tion can be accomplished by blowing into tubes at 
the side of vest. One tube is provided for each 
chamber. 
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Y SLIDE/RAFTS 


Number 4 doors have 30-man slidefrafts. All other 
doors have 51-man slide/rafts. The slide/rafts are 
rectangular in shape and consist of twin buoyancy 
tubes with a fabric deck. They have a right and a 
wrong side for fotation. If capsized with the wrong 
or “bottom” side up, the canopy can not be used. 


The sltde/rafts have a boarding station to assist in 
entry from the water. Each has accessories and sur- 
vival equipment in a survival kit attached to the sea 
anchor end of the slide/raft with a short line. 


SEPARATION AND DISCONNECT 


The slidefraft can be separated from the girt by pull- 
ing the separation handle located under the flap on 
the left side of the slide girt. The slide/raft is still 
attached to the aircraft by a 25 foot mooring line. 
A frangible fabric section, included as an integral 
part of the line, is designed to part at a tension 1655 
ihan required to cause raft damage. The raft moor- 
ing line can be manually disconnected from the air- 
craft by pulling the quick disconnect tab. 


SEA ANCHOR 


The sea anchor must be manually deployed. It re- 
duces drift, stabilizes the raft, and reduces the haz- 
ard of capsizing in rough water. The size of the end 
opening is adjustable to compensate for wind and 
drift. The opening is enlarged for strong winds and 
reduced for lighter winds. 


SURVIVAL KIT 


Survival equipment is located in the survival kit which 
is attached to the raft by a line at the sea anchor 
end of the raft. 


MANUAL INFLATION VALVES 


Manual inflation valves are installed in the buoyancy 
tubes, A hand pump 15 provided in the survival КИ. 


Air can be added to the tubes by inserting the pump 
in the valve and pumping. When the pump is re- 
moved, the valve must be closed manually. 


HEAVING LINE 


A 75 foot line is located on top of the buoyancy 
tube near ihe boarding station. A rubber ring is on 
one end and the other end is secured to the raft. It 
can be used for retrieving people from the water or 
possibly tying rafts together. 
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CANOPY 


A canopy is provided for protection from the ele- 
ments. The canopy and its support rods are located 
in the survival kit. The support rods must be man- 
ually installed in the sockets provided around the 
perimeter of the buoyancy tube to allow erection of 
the canopy. The center poles can then be put in 
place. 


LIFE RAFT SIGNALING EQUIPMENT 


A variety of signaling equipment is located in the 
survival kit attached to each slide/raft. 


TRANSCEIVERS 


The transceiver operates on two frequencies, 121.5 
MHz and 123.1 MHz. To operate, extend the anten- 
na, press red mic button at top of unit and speak in- 
to the microphone/speaker. 


RESCUE BEACON 


A rescue beacon is located on each stide/raft. The 
unit is automatically activated upon deployment in 
the water. An indicator lamp located at the base of 
the antenna will illuminate when the unit is operating 
properly. The battery wilt operate for approximately 
66 hours. The beacon operates simultaneously on 
both 121.5 and 243.0 MHz with a warbled audio 
tone so distinctive as to be recognized as a distress 
signal. This tone can be checked by turning on the 
transceiver. 


FLARES 


The flares are dual signaling aids capable of produc- 
ing a dense cloud or orange smoke for day use and 

a brilliant red light for night use. One end is desig- 
nated for day use and the other end for night. It is 
held at arm's length on the downwind side of the 
raft. Each end will burn 45 seconds. After one end 
of the flare has been used, it may be cooled by im- 
mersing in water and retained until the opposite end 
is needed. 


There are two types of fares: 


Metal flare. 

The night flare can be identified by a ring of 
small round protrusions and 3 raised bumps on 
the plastic cap. The pull ring is folded outward 
and pressed downward as a lever to break the 
seal. The ring is then pulled outward away from 
the flare, thereby providing ignition, 
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LIFE RAFT SIGNALING EQUIPMENT (Cont'd) 


Cardboard flare. 

Each end has a cap which is held with black 
tape. The night end can be identified by a 
raised, white cross. The flare is ignited by re- 
moving the cap and scratching the now exposed 
igniter button with the friction-coated surface 
of the cap. 


SEA DYE MARKER 


The dye marker is contained in a gauze bag which is 
inside a protective fabric container. The dye is cap- 
able of coloring the sea water to a brilliant green 
color. This provides a prominent contrast against 
the sea water, visible up to 10 miles from search alti- 
tudes. The time it remains effective is dependent 
upon wind and sea conditions. 


The fabric dye container has a pair of tie straps 
which may be used for securing it to the raft. It is 
used by stripping the pull tab and agitating it in the 
water. 


SIGNAL MIRROR 


A signal mirrar provides a signal for many miles, even 
in hazy weather. It is used by holding the mirror 
close to eye level, reflecting suntight onto the back of 
other extended hand, and slowly raising the hand and 
mirror until the sun is reflected on the target. 


WHISTLE 


A whistle is provided to be used at night or in a fog 
when rescue units are close by, 


FLASHLIGHT 


A flashlight, with extra batteries and bulb, can be 
used as a signaling aid at night. 


RAFT SUPPLIES 
DE-SALTING KIT 


The life raft de-salting kit consists of one pint plastic 
bag and eight chemical briquettes. Each of the bri- 
quettes is capable of neutralizing one pint of sea 
water suttabie for drinking. 


It is operated by filling the plastic container with sea 
water up to the line marked on the plastic bag, re- 
moving the waterproof cover from the briquette and 
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placing it in the plastic bag. Then secure the plastic 
bag top with the strap and buckle assembly, and 
gently massage the briquette until it is completely 
dissolved. 


To consume the water, unscrew the plug from the 
drain in the bottom of the bag. The plastic bag is 
graduated in two-ounce increments, which would be 
useful where necessary to practice rationing, 

FIRST AID KIT 


The kit contains the same first aid items as the air- 
craft kit, plus two tubes of sunburn aintment. 


KNIFE 


A knife is located on the buoyancy tube near the 
girt. 


BAILING BUCKET AND SPONGES 

Used to keep the raft dry. 

HAND PUMP 

The pump 15 used to maintain proper raft inflation. 
LIFE RAFT MANUAL AND SURVIVAL MANUAL 


Complete raft and survival instructions can be found 
in these two manuals. 
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ADDITIONAL PROCEDURES 
SINGLE FIRE DETECTION LOOP LIGHT 


SINGLE WHEEL WELL FIRE LOOP LIGHT 
ON 

SINGLE NACELLE/PYLON OVERHEAT 
LOOP LIGHT ON 


CONTROLS AND INDICATORS 


FIRE WARNING AND EXTINGUISHING - - - 02.01 
FIRE EXTINGUISHER AND FIRE 

DETECTION TEST LIGHTS ---------- 02.02 
OVERHEAT DETECTION PANELS - - - - - - 02.03 


SYSTEM DESCRIPTION 


GENERAL ----------------%--.--- 04.01 
ENGINE & APU FIRE DETECTION 
FIRE EXTINGUISHING 
APU AUTO FIRE SHUTDOWN 
WHEEL WELL FIRE DETECTION 
ENGINE TURBINE COOLING AIR 
OVERHEAT DETECTION 
NACELLE/PYLON OVERHEAT 
DETECTION -------------++++-+-- 04.02 
GALLEY SMOKE AND OVEN EXHAUST 
DUCT FIRE DETECTION 
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SINGLE FIRE DETECTION LOOP LIGHT ON 


Only one fire detection loop light and the C/W fire 
detection loop light iltuminating with the selector in 
the both position is an indication of a faulty loop. 


Place the loop selector to the loop that is not illumi- 
nated, The faulty loop light and the C/W fire detec- 
tion lights will qo out. 


A fire indication will still be provided from the 
single operative loop. 


SINGLE WHEEL WELL FIRE LOOP LIGHT ON 


Only one fire detection loop light and the C/W fire 
detection loop light illuminating with the selector in 
the both position is an indication of a faulty loop. 


Place the loop selector to the loop that is not illumi- 
nated. The faulty loop light and the САМ fire detec- 
tion tight will go out, 


Any fire will still provide a normal fire indication from 
the single loop. 


SINGLE NACELLE/PYLON OVERHEAT LOOP 
LIGHT ON 


Oniy one nacelle/pylon overheat detection loop light 
illuminating with the selector in the both position, 
is an indication of a loop fault. 


Place the loop selector to the loop that is not illumi- 
nated. The faulty loop light wil! go out. 


Any overheat will stili provide а normal indication 
trom the single loop. 


The high pressure valve will close. If the engine 
isolation valve aiso closes, turn off both valve switches 
and then open the isolation valve, If desired the high 
pressure vatve may also be opened. 
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FIRE WARNING AND EXTINGUISHING 


ENGINE FIRE CONTROL MAIN AND ALTERNATE 
Control is illuminated when fire detection system DISCHARGE INDICATORS 
has been activated by fire or test. Remains illuminated Respective extinguisher bottle has been 
as Jong as fire persists. discharged. 


Pulling Control: 

è Closes engine high pressure and isolation bleed 
valvas. 

@ Closes engine hydraulic suction and pump shut- 
off valves, 

€ Closes No. 1 or No, 3 fuel emergency and tank 
valves. Qn Mo. 2 clases primary and secondary 
emergency valves (not tank valve). 

e Closes accessory inlet vent. 

€ Opens generator field relay. 

& Silences fire bell. 

° 

e 


1C10, 11 - ENG 1 MAIN, ALT 


Resets master fire warning lights. 
Exposes fire extinguisher discharge switch. 
1C10, 11 - ENG 1 MAIN, ALTN 


FIRE EXTINGUISHER DISCHARGE SWITCH 


Discharges either main or alternate extinguisher 
bottle. 
1C10, 11 - ENG 1 MAIN, ALTN, 


APU FIRE CONTROL 


Operates in the same manner as engine fire control. 
Pulling Control: 

e Closes APU primary and secondary emergency fuel shutoff valves 
Silences external warning horn and interior bell. 

Clases APU doors. 

Energizes APU stop circuit. 

Opens generator field retay. 

Silences fire bell. 

Resets master fire warning lights 

Exposes fire extinguisher discharge switch. 

On the ground, and when armed in Flight, APU shuts down and 
engine 2 main fire bottle discharges autamaticaily. 

1C 16, 17 - APU MAIN, ALTN 


WHEEL WELL FIRE ANNUNCIATOR LIGHT ———+ 0 


Wheel well fire dectection system has been activated. 


FIRE DETECTION LOOP 
ANNUNCIATOR LIGHT 


One or both engine or APU fire detection loops 
have been activated. 


MASTER FIRE WARNING LIGHT FIRE 
Engine, wheelwell, or APU fire detection system is FUSN TD RESET 
activated, Pressing extinguishes the light, resets 

master fire warning system, and silences bell and 

APU external horn. 


1J 1, 2, 3, 4 - MASTER ALARM POWER 
1J6 - FIREBELL PWR 


FIRE 
DET LOOP 


6182 
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FIRE EXTINGUISHER AND FIRE DETECTION TEST LIGHTS 


FIRE EXTINGUISHER TEST LIGHTS 
Indicates satisfactory firing circuits to extinguisher 
bottles. 

1040 THRU 17 - FIRE EXTINGUISHER 


FIRE EXTINGUISHER TEST m 


C) Ка 
ER | Емо и thet, А - 


APU Та Tisi 


FIRE EXTINGUISHER TEST SWITCH 
Tests all extinguisher firing squib circuits. 
2H5 - F/E IND LT TESTS 


SHORT TEST SWITCH 


Pressing short switeh while TEST switch is held in 
tests for short circuits in the system. 


FIRE DETECTION LOOP TEST LIGHTS 


A or B is illuminated to indicate satisfactory fire 

detection loop circuits, 

1К1,2 3,5,6 7 - FIRE DETECTION LOOP A В 
ALARM, ENGINES 1, 2, 3, 

1К4, 8, - FIRE DETECTION LOOP A & B 
ALARM, APU. 

1D 16, 17, 18 - APU FIRE DETECT. 


FIRE DETECTION LOOP SELECTORS 


BOTH - Normal switch position. Activation of 
both fire loops gives fire warning, Аси: 
vation of one loop illuminates FIRE 
DET LOOP annunciator light and the 
affected (A or В) fire detection loop 


light. 
А - Disables В loop detector. Activation 
of A loop gives fire warning. 
B - Disables A loop detector. Activation НЕЕ DETECTION LOOP TEST 


of В loop gives fire warning. 
1K1 THRU 8 - FIRE DETECTION LOOP А 4 В 
ALARM 


HT BUTH нт BUTA 


кы 1 ENG 7 FAG 3 Ари 
Ен EB 
EN ки EN 
А u A 


FIRE DETECTION LOOP TEST SWITCH ) / D Ж \ 
° | o d «d - 


Tests fire warning circurt by introducing a false 


fire signál into the selected detector loop circuit | de p ЭШ 
Selected loop test lights are diumimated if circuits t (O) O) ©) 
are satisfactory. (5 LA : T 
145 - FIRE OETECTION TEST. ~ rest — BELL COUTO 


FIRE WARNING BELL CUTOUT SWITCH 


WHEEL WELL FIRE TEST Pressing switch shuts off fire warning bell, 
116 - FIREBELL POWER. 


WHEEL WELL FIRE TEST PANEL 


Functions in the same manner as the engine FIRE 
DETECTIDN LOOP TEST panel. 

194 - WHL WELL APU. 

145 - FIRE DETECTION TEST. 

351, 2 - FIRE DETECTOR LOOP A, B. 
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OVERHEAT DETCTION PANELS 


ENGINE TURB COOLING AIR 


О 


ENGINE TURBINE COOLING 
AIR OVERHEAT LIGHTS 


OVHT ts illuminated to indicate 
excessive air temperature at [/P 
turbine. 


GALLEY SMOKE 
INDICATOR 
LIGHT 


FLASHING - Smoke is detected 
in galley or test 
switch is at test. 


GALLEY 
“SMOKE 


GALLEY SMOKE 


- Ovarheat in oven 
exhaust duct. 


LEFT GALLEY CB PANEL. 


STEADY 


HORN CUROLT 


GALLEY SMOKE TEST SWITCH 


TEST - Energizes warning horn and 
illuminates GALLEY SMOKE light. 


OFF - Spring loadad center position. 
HORN CUTOUT - Silances warning horn. 
LEFT GALLEY CB PANEL. 


NACELLE 
NO. 1 OVHT 


1011+. 


ENG 1 () 
ии 
— 
А 


3M1, 2, 3, 7, B, 8, 13, 14, 15 - ENG 
TURBINE OVHT DETECTION 


NACELLE OVERHEAT 
ANNUNCIATOR LIGHTS 


Both loops detect an overheat 
with both loops armed or when 
selected loop detects overheat, 
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TURBINE AIR OVERHEAT 
ANNUNCIATOR LIGHTS 


Both thermal! switches (dual 
system) detect overheating. 


TURB AIR 
OVHT ENG 1 


Ема # EKG 3 


TEST — 
ENGINE TURBINE COOLING 
AIR OVERHEAT TEST 
и SWITCHES 


Pressing both switches ılluminates 
all 3 OVHT lights. Pressing test 
switch A disables the B circuits so 
that a fault in any A circuit will 
illuminate the OVHT light for that 
engine. Test switch B operates 
correspondingly. 


DUAL LOOP LIGHT 


Amber hght on indicates an 
overheat condition or a short сагс. 


311,37 9,1315 ENG OVHT LOOP 
АЕ BALARM 
NACELLE /PYLON ОҰНТ DET TEST 


ENG 1 


ENG? ЕМО 1 


‚TEST BUTTON 


/ Pressing test button 


А. B aà в А A illuminates lights to 
( ay | indicate system integrity, 


O 
мых 
LOOP SELECTOR SWITCHES —> 


Salact single or dual loop for operation or test. 
Any overheat closes engine high pressure valve, 


a |, 
I 


BOTH - Both loop lights and nacelle overheat 
annunciator lights illuminate with overheat 
signal. Single loop light, no annunciator panel 
light. 

A ur B - Loop light and annunciator light 
illuminate with overheat. 


3L2, 4, B, 14, 16 - ENG OVHT 
LOOP A š B PWR 


May 20, 1976 
HRE PROTECTION 


GENERAL 


The fire protection system prevides both detecting 
and extinguishing capability. The three engine com- 
pariments, APU, and main wheel wells have dual fire 
detection loops. The engines and APU have fire ex- 
tinguishing capability. 


There are also detection systems for engine turbine 
cooling air overheat, nacelle/pylon cverheal, galley 
smoke, and galley oven exhaust duct fire. 


ENGINE & APU FIRE DETECTION 


There are two continuous loop, temperature sensitive, 
detection elements installed in each fire zone. The 
elements are designated іпер А and loop В The 
sensing elements are of the thermistor type having 
continuous sensing even with a break in the loop. 
The resistance value of the therrnister decreases as 
the temperature rises When the resistance value of 
the loops lower to a predetermined value, a fire 
warning is indicated 


A fire is indicated by the illumination of the master 
fire warning lights on the clareshield, lights in the re- 
spective fire pull handle, the respective indicators on 
the fire detection Joop test panel, and the fire detec- 
tion loop light on the САМ panel, as well а= the sound- 
ing of the fire bell. The bell is normaity silenced by 
pressing one of the two master fire warning lights, haw- 
ever, pulling the fire pull handle o: pressing the engi- 
neer's bell cutout switch will also silence the bell. 


The system should be tested with the loop selector 
switch in the both position. A proper test will give 
the indications of a fire in all engines and the APU. 
If one of the loop test lights fails to illuminate, move 
the switch to the operative loop position and retest. 
That particular engine, or the APU, would still have 
complete fire detection and warning. With the selec- 
tor in both, a malfunctioning loop would be indicated 
by the САМ fire detection loop light on and a loop 
light illuminated on the fiie detection loop test panel, 
Selecting the opposite loop wil! provide complete 

fire detection and warning. 


FIRE EXTINGUISHING 


There are two fire extinguisher bottles for engine 1 
and two for engine 3, Two larger fire extinguish- 
er bottles are shared by ennine 2 and the APU. Each 
fire extinguisher bottle may be discharged by move- 
ment of a two-position fire extinguisher discharge 
switch located behind the fire pul! handle. Moving 
the fire extinguisher discharge switch to the right 
releases the fire extinguishing agent from the main 
bottle. Moving the switch to the left discharges the 
alternate bottle. Each bottle has a pressure switch 
that illuminates the respective discharge indicator 
light to show that the extinguisher bottle has been 
fired. 
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The fire extinguisher test switch checks the extin- 
guisher firing circuits from the discharge switches to 
the squibs on the bottles. Pressing the short test 
switch while the fire extinguisher test switch is also 
being pressed checks for short circuits in the system. 


APU AUTO FIRE SHUTDDWN 


With the auto fire shutdown switch armed, an APU 
fire will cause an automatic shutdown and the 
engine 2 main fire extinguisher bottle will be dis- 
charged to the APU. If on the ground, the external 
APU fire warning horn will be activated. Should a 
second bottle be required, it may be discharged 
from the cockpit by pulling the APU fire ри!! 
handie and moving the discharge switch to the teft 
to discharge the engine 2 alternate bottle. The 
automatic fire shutdown system is always armed 
when the aircraft is on the graund. Placing the 
automatic fire shutdown switch to the armed posi- 
tion will arm the system in flight. 


WHEEL WELL FIRE DETECTION 


The wheel well fire detection system functions like 
the engine fire detection system. With the selector 
switch in the both position, both A and B wheel 
well fire detector loops must be activated to get the 
complete warning. A fire is indicated by the fire bell 
and master fire warning lights. The C/W wheel well 
fire annunciator light will illuminate with A and/or B 
loop activated, 


With the wheel well fire detection toop selector in the 
both position, a fauity loop 15 indicated by illumina- 
tian of only one fire detector loop light and the 

C/W wheel well fire annunciator light. There is no 
fire extinguisher agent provided for the wheel well. 


ENGINE TURBINE COOLING AIR OVERHEAT 
DETECTION 


The turbine sections of the engines are cooled by air 
from the compressor sections. Air from the com- 
pressors is directed ta the forward and aft faces of 
the Мо and Ма turbines and through the hollow cores 
of the turbine nozzle guide vanes. Two thermal 
switches are mounted on the engine turbine case to 
sense turbine air temperature. Both termal switches 
must detect an overheat to illuminate the turbine air 
overheat C/W annunicator light and the test panel 
overheat light, 


Pressing both engine turbine cooting air overheat test 
switches simultaneousty will illuminate all engine 
turbine cooling ан overheat lights and C/W turbine 
air overheat annunciator tights. Pressing only test 
switch A will disable the B circuit sa that a fault in 
any Á circuit wil! then illuminate the overheat light 
for that engine. Test switch B operates in the same 
manner. 
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NACELLE/PYLON OVERHEAT DETECTION 


The nacelle/pylon overheat system provides detection 
of Jeaking high pressure bleed air in the engine na- 
celle or pylon areas, An overheat is indicated by the 
illumination of the пасейе overheat light an the САМ 
panel and loop lights on the detector panel. The 
high pressure bleed valve is automatically closed when 
ejther loop is activated. When the loop selector switch 
is in the both position, a single loop fight on will not 
activate the overheat fight on the C/W panel. With 
the loop selector switch set on both, a malfunction- 
ing loop would be indicated by a loop light on the 
detector panel without the C/W annunicator tight on 
Pressing the nacelle/pylon overheat test switch with 
the loop selector in the both position will ihuminate 
the A and B loop lights and the C/W overheat an- 
nunciator lights. 


GALLEY SMOKE AND OVEN EXHAUST DUCT 
FIRE DETECTION 


The galley is equipped with a smoke detector located 
between the galley lifts and a fire detector in the 
oven exhaust duct. Activation of either detector 
provides an aural and visual warning in the cockpit. 
The aural warning +5 the same for either detection, 
The galley smoke light on the engineer's panel 
flashes to indicate smoke and remains on steady to 
indicate fire in the exhaust duct. The aural warning 
is silenced by placing the galley smoke test switch to 
the horn cutoff position, Fire in the exhaust duct 
also sounds a warning bell in the galley. When the 
galley smoke panel switch ts placed to the test posi- 
tion, the aural warning will sound and the galley 
smoke light will flash Moving the switch to the 
horn cutoff position terminates the test. 
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FLIGHT CONTROLS ANS WORLD AIRLINES 12.00.01 
ADDITIONAL PROCEDURES SYSTEM DESCRIPTION 
FCES PANEL - SINGLE FAIL LIGHT ON - - 01.01 FLIGHT CONTROLS --------------- 04.01 
FCES PANEL - TWO FAIL LIGHTS ON Primary Flight Control Systems Panel 
(SAME SYSTEM) Flight Control Electronics System Panel 
FLIGHT CONTROL PANELS LIGHT ON RUDDER 
(CAUTION WARNING PANEL) Rudder Hydraulic Limiter 
RUDDER LIMITER MECHANICAL PUSH Rudder Mechanical Limiter 
LiGHT ON Rudder Trim 
RUDDER LIMITER HYDRAULIC PUSH Y aw Stability Augmentation System 
LIGHT ON (Yaw SAS) ------------------ 04.02 
RUDDER HYDRAULIC LIMITER LIGHT PITCH CONTROL 
ON Pitch Trim 
PITCH OR ROLL MONITOR FAIL LIGHT Mach Trim ---------------».... 04,03 
ON Mach Feel 
ONE OR TWO STABILIZER INOPERATIVE AILERONS 
LIGHTS ON Monitoring 
SPOILERS 15 & 6 AND R5 & 6 PUSH SPOILERS ------------------------ 04,04 
LIGHTS ON Roll Augmentation 
Flaps Retracting Speed Brakes 
Flaps Extending ----------------- 01.02 Direct Lift Control 
ROLL SPEED BRAKE LIGHT ON Autoground Spoilers 
(CAUTION & WARNING PANEL) Monitoring 
Flaps Retracting SPOILER OPERATION - - - - - - - - - - + 04.05 
Flaps Extending FLAPS AND SLATS 
AUTO GROUND SPOILERS INOPERATIVE Flaps 
LIGHT ON Slats -------.-------.-.-.-.-.-.-..-.- 04,06 
FLAP LRS INOPERATIVE LIGHT ON STALL WARNING 
JAMMED PITCH TRIM 
RUDDER LIMITER HYDRAULIC PUSH 
AND No. 2 YAW SAS FAIL LIGHTS ON * * * 
DURING GROUND OPERATION 
01.03 
CONTROLS AND INDICATORS 
PRIMARY FLIGHT CONTROL SYSTEM 
PANEL ------------------------- 02.01 
FLIGHT CONTROL ELECTRONIC 
SYSTEM -------------.---.--..- 02.02 
SLAT MONITOR INDICATOR --------- 02.03 
SECONDARY FLIGHT CONTROLS - - - - - - 02.04 
MACH FEEL AND RUDDER LIMITER - --- 02.05 
SURFACE POSITION INDICATORS --... 02.06 
SCHEMATICS 
STABILIZER CONTROL SYSTEM ------ 03.01 


RUDDER CONTROL SYSTEM --------- 03.02 


AILERON CONTROL SYSTEM -------- 03.03 
LEADING EDGE SLAT CONTROL 

SYSTEM --------------------... 03.04 
TRAILING EDGE FLAP CONTROL 

SYSTEM ------------------+---- 03.05 


SPOILER CONTROL SYSTEM ---------- 03.06 
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FCES PANEL - SINGLE FAIL LIGHT ON RUDDER LIMITER MECHANICAL PUSH LIGHT 


1. 


t. 


ON 
Cycle the switch showing fail to OFF then on to 
attempt reset. The rudder mechanical limiter light on the caution 
and warning panel will also be on. 
If unable to reset, press the switch to OFF. The 
remaining channel will pravide normal system 1. Press the switch showing push to MNL. 
operation with the following exceptions: 
2. Select the degree of rudder travel desired with 
Pitch Trim - Electric trim will operate at a the 89/30? switch. 
reduced rate, 


RUDDER LIMITER HYDRAULIC PUSH LIGHT ON 
Stall Warning - No ground proximity warn- 


ing provided if No. 2 channel fails. l. Press the switch showing push to OVRD. 
FCES PANEL - TWO FAIL LIGHTS ON 2. Any available hydraulic system (A, B, or C) will 
(SAME SYSTEM) provide its full power to the rudder. 
1. Press both switches showing fail to OFF. RUDDER HYDRAULIC LIMITER LIGHT ON 
2. Attempt to reset each switch, one at a time. 1. Check for rudder limiter hydraulic push light. 
3. Leave the operative channel engaged. 2. M push light is on, press switch ta ОМВО. 
и. IF unable to reset either channel, press the switch- 3. If push light is off, use caution when using rud- 
4 es to OFF and the following conditions result: der as it appears that hydraulic systems have 


failed to cut out or reduce pressure. 
Yaw SAS - Yaw damping, turn coordina- 
tion, runway alignment and rollout guid- PITCH OR ROLL MONITOR FAIL LIGHT ON 


ance are not available. 


| ‚ | 1. Press the switch showing fail to OFF. 
Stall Warning - Stall warning features, in- 


cluding automatic retraction of the DLC 2. The remaining channel will provide full monitor- 
spoilers, will not be provided. No around ing. 
proximity warnings provided. 

| | . . . 3. 4f both channels have failed, the affected con- 
Pitch Trim - Electric pitch trim and auto- trol system will continue to operate without 
pilots wil! be tnoperative. fail monitoring. 
Mach Trim - Mach trim will be inoperative. ONE OR TWO STABILIZER INOPERATIVE 

LIGHTS ON 


ATS ~ Autothrust system will be inoperative 
A single inoperative light indicates a loss of hydraulic 


DLC/Autospoiler - DLC and autoground pressure to the affected actuator. Two inoperative 

spoilers will be inoperative. lights indicate a feed back error and hydraulic pres- 
. . | sure to both actuators have been shut down; reduce 

Mach Feel - Pitch control feel will remain >speed to 250 knots, this will assure adequate stabi- 

the same as it was when the failure oc- lizer authority, 

curred. 


Stabilizer control is still provided at normal rates. 


FLIGHT CONTROL PANELS LIGHT ON 


{CAUTION WARNING PANEL) SPOILERS L5 & 6 AND R5 & 6 PUSH LIGHTS ON 

1. Check the FCES and PFCS panels far failures. FLAPS RETRACTING 

2. The flight control panets light on the caution and The spoilers have not switched to speed brake func- 
warning panel will reset when the problem is cor- tion. 


rected, 
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SPOILERS 15 & 6 AND R5 € 6 PUSH LIGHT ON 
(Cont'd) 


1. Press the spoilers L5 8 6 and R5 & 6 switches 
to off. 


Those spoilers will be inoperative and will not 
operate as speed brakes. 


2. When flaps are extended for approach, press 
spoiler switches in. 


FLAPS EXTENDING 
The spoilers have not switched to aileron function. 


l. Press the spoilers LS & 6 and R5 & 6 switches 
to off. 


Those spoilers will be inoperative and will not 
operate as ailerons. 


ROLL SPEED BRAKE LIGHT ON (CAUTION & 
WARNING PANEL) 


FLAPS RETRACTING 


Indicates the spoiler mixer has not disabled the L & 
БІ spoilers or has not switched the L & R2, 3, and 
4 spoilers to speed brake functions only. 


1. Press the spotter L & R] switch to OFF. 


2. Roll the aircraft and observe the surface position 
indicator for inboard spoiler motion. 


3. If spoiler motion is not detected, the L & R1 
spoilers caused the failure and are now shut 
down. 


4. |f spoiler motion is detected, press the associ- 
ated spoiler switches to OFF. This disables 
those spoilers. 


5. When flaps are extended for approach, press 
spoiler switches in. 


FLAPS EXTENDING 


Indicates the spoiler mixer has not enabled the L & 
R1 spoilers or has not switched the L & R2, 3, and 
4 spoilers to a combined spoiler/alleron function. 


1. Check that all spoiler switches are in. 


2. It all switches are in and roll speed brake light 
stays on, roll the aircraft and observe the sur- 
face position indicator for inboard spoiler mo- 
tion. 
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3. If the spoilers move in roll, the L & R1 spoilers 
are inoperative and will not operate in DLC or 
as ground spoilers. 


4. |f the spoilers do not move, roll augmentation is 
not being provided. 


AUTO GROUND SPOILERS INOPERATIVE LIGHT 
ON 


1. Check for DL C/auto spoiler fail fights оп. 


2. $f unable to restore system, auto ground spoilers 
are inoperative and manual ground spoiler must 
be used after touchdown, 


FLAP LRS INOPERATIVE LIGHT ON 
1]. Check that the flap LRS override switch is off. 


2. Observe flap limit speeds as automatic load re- 
lief is not being provided. 


JAMMED PITCH TRIM 


1. Use mechanical trim whee! to free jam. It may 
take what appears to be excessive force or move- 
ment on the trim wheel before the ¡am is freed 
(force cannot damage trim wheel mechanism). 


2. if pitch trim is still jammed, column forces of 
60 to 90 pounds can he experienced during ap- 
proach and landing. To minimize fatigue both 
pilots may have to share the flying task. 


3. Use normal approach slot, reduce to bug plus 
10 knots on final. 


RUDDER LIMITER HYDRAULIC PUSH AND NO. 
2 YAW SAS FAIL LIGHTS ON DURING GROUND 
OPERATION 


The following procedure is to be used during ground 
operation only. 


Usually the first indication is the No. 2 yaw sas Тай 
light does not go out when system A 15 pressurized. 
Another indication is the illumination of the rudder 
limtter hydraulic push light as the flaps are extended 
1. Stop aircraft and park the brakes. 
2. Check for fluid loss in system A. 
If fluid loss in system A caused the rudder fus- 
ing system to actuate, the necessary mainten- 
ance must be accomplished prior to flight. 


3. Maintain hydraulic system A pressure. 
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RUDDER LIMITER HYDRAULIC PUSH AND NO. 
2 YAW SAS FAIL LIGHTS ON DURING GROUND 
OPERATION (Cont'd) 


4. Pull the MLG GND SENSE circuit breaker (21.8). 


This places aircraft systems in flight. Rudder 
pedal steering will be disengaged. 


5. Pull and reset the RUDDER FUSING SYS cir- 
cuit breaker (21 16). 


It may be necessary to cycle this circuit breaker 
severa! times. Allow a four second interval be- 

tween cycles to permit a time delay in the rud- 

der fuse to operate, 


6. After fault tights are out, reset the MLG GND 
SENSE circuit breaker (214). 
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PRIMARY FLIGHT CONTROL SYSTEM PANEL 


PITCH AND ROLL MONITOR SWITCHES 


Monitors respective control system for jam. Turns 

on proper push lights to alleviate problem. 

IN - Normal position with no lights illuminated. 
Power to monitor is turned on and FAIL 
light is armed. 

FAIL- Shows monitor failure. 

OUT - OFF shows switch position. Power to 
monitor is turned off and FAIL light is 
disarmed. 

146, 24 - PITCH & ROLL 


STABILIZER SWITCHES 


IN - Normal position 

PUSH (A & Bor C & DI 

Indicates a pitch control 

path mechanical jam has 

occurred and requires pilot 

action, 

INO? indicates hydraulic 

power is removed for any 

reason, 

INOP is illuminated and 

actuator is bypassed. 

When both A & B or C 

& D have been shut down, 

aft coupler will open, 

2H 16, 17, 18, 19 - STABILIZER 
SERVO B, C, 
A & D. 


ut nm "g 


OUT - 


PULL ROLL DISCONNECT LIGHT 
Either left or right roll contro! path is jammed. 


SPOILER L AND Ri SWITCH 


IN - 
OUT - 


Normal position, 
Shuts down No. 1 spoilers, OFF shows 
switch position. 

2316 - SPOILER SERVD В. 


ROLL SPEED BRAKES 


Spoilers 1 through 4 did not shift to proper mode 
of operation for the selected flap position or in- 
put control to No. 1 spoilers is jammed with flaps 
extended and hydraulic pressure to those spoilers 
has shut down. 


(5822) 


PITCH 2 


ена 


LOUTAD LIMO 


LARA 


RUDDER OFF SWITCH 


iN - Normal position. 
OUT - OFF shows switch 
position, By- 
passes all hydrau- 
lic actuators and 
rudder will trail. 
2K 12, 13, 14 - RUDDER 
SERVO A, 
B, C. 


PULL PITCH 
DISCONNECT LIGHT 
illuminated when aft coup- 


ler has opened and a pitch 
jam exists, 


PULL 
PITCH DISC 
AFT CPLA 

ПРЕМ 

AILERON 


Te 


SPOILER 


(81 L&R? 143 


„. е 


AFT COUPLER 
OPEN LIGHT 
Separation of att coupler 
has taken ptace. May be 
reclosed by relatching 
© switches, 


RINBO A QUTD 


Ask 


CS AILERON SWITCHES 
IN - Normal position. 
CROSS 


HATCH - Jam in respectiva con- 
trol path. Spoiler 
PUSH lights and PULL 
ROLL DISCONNECT 
will be on. 
OUT - OFF shows switch 
position only. 
2) 19, 20, 21, 22 - AILERON 
SERVO C, A, 
B & D. 


SPOILER CONTROL SWITCHES 


IN - Normal position. Servos are powered. 
PUSH - Respective control path is jammed. 
OUT - OFF shows switch position only. 

When PUSH is illuminated only in spoiler switches 
L5 & Б and НБ & 6, respective spoilers are oper- 
ating in wrong moda for flap position. 

2.15, 16, 17, 18 - SPOILER SERVO А, В, C& D. 


ROLL SPEED 
BRAKES 


FEET AUTO GROUND SPOILERS INOP LIGHT 
SPLRS INDP 


Fault in autoground spoiler system. Use manual 
spoilers on touchdown. 
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FLIGHT CONTROL ELECTRONIC SYSTEM 


MONITOR AND CONTROL PANEL 
FOR FLIGHT CONTROL ELECTRONICS SYSTEM 


Esch flight control system has two independent channels of monitored operation. A 
fault causes automatic channel shutdown. Certain faults in one channel may shut down 
both channels. 

IN - Мо tegend is illuminated and system is in normal operation, FAIL light armed. 
When FAIL is illuminated, the system monitor has detected a fault and auto- 
matically deactivated the faulty channe!. 

OUT - Tha channel is deactivated and the FAIL light is not armed. OFF shows switch 
position. 


YAW STABILITY 
AUGMENTATION 


SYSTEM SWITCHES DIRECT LIFT/AUTO 
When one operating channel has SPOILER SWITCHES 
failed, the other channel provides $ (6) When one operating channel has 


normal system operation. When failed, the other channel provides 
operating channels have failed, normal system operation. When 
autopilot turn coordination, run- both channets have failed, man- 
way align and rollout guidance are ual ground spoilers are available. 
not available, 2Н14, 15 - DLC SERVO A, B. 
145, 23 - YAW SAS 


C 
E STALE WARN 


5 1 z 
STALL WARNING a == 
SWITCHES LN 


When one operating channal has PITCH TRIM 
2 


failed, the other channel provides 1 


‚Ar — 


5 
а 
AUTO THRUST SWITCHES 
| ғаш | Q When one operating channel has 


MACH TRIM failed, the other channel provides 


' h normal autothrust operation. 
a 


141 - AUTO THRUST SERVO. 
/ MACH TRIM SWITCHES 


When one operating channel has failed, the other 
channel provides normal mach trim operation. 
1A7, 8, 25, 26 - TRIM AGMT AC, ОС. 


normal stick shaker operation, 
186, 2F2 - STICK SHAKE. 


PITCH TRIM SWITCHES 
When one operating channel has failed, the other chan- 
nel provides trim but at a slower rata, When both 
operating channals have failed, onty mechanical trim 

is available, 

147, 8, 25, 26 - TRIM AGMT AC, DC. 


STALL WARNING TEST SWITCH 
Provides means for checking both stall warning chan- 
nels on tha ground, 


(5965) 
PENNE EE 
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SLAT MONITOR INDICATOR 
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LE SLAT |, | — LEADING EDGE SLAT LOCK LIGHT 


LOCK 


FLAP LRS 
INOP 
FLAP LRS 
LIMITING 


ASYM 
DET FAULT 


ASYMMETRY DETECTION FAULT LIGHT 


Indicates a fault is detected in the asymmetry datec- 


tion system for tha landing edge slats or trailing 
edge flam. 


Slats are locked in position shown on slat monitor. 


FLAP LRS INOP LIGHT 


Flap load relief is not available. 


FLAP 185 LIMITING LIGHT 


Fiap load relief system is functioning. 


SLAT SEGMENT LIGHTS 


individual lights for each of the 
left and right wing slat segments. 
If segment is fully extended, its 
numbar will be illuminated when 
slat monitor switch i5 latched in. 
3K1B- LE SL AT EXTEND LT. 


SLAT LOCK SWITCH 


Permits locking or unlocking slats. 

IN - Locks slats іп position. 1 LOCK 
and 2 LOCK are illuminated. 

OUT - Unlocks stats. LOCK lights go out. 

27H22 - NO. 1 ASYM BRAKE LE БАТ. 

1410 - МО. 2 ASYM BRAKE LE SLAT 


SLAT POSITION INDICATOR 


indicates position of both left and right slats. OFF 
flag indicates loss of power to the indicator. 
3K17 - POSN IND LE SLAT. 


SLAT MONITOR SWITCH 


ІМ - Provides power to the in- 
dividual slat segment lights. 
ON indicates switch posi- 
tion, 

QUT - ON is extinguished and 
Jat segment lights go out 
if they were illuminated. 

3K18 - LE SLAT EXTEND 1T. 
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SPEED BRAKE AUTOMATIC 
DISABLE SWITCH 
A momentary switch thet controls 
power assist to speed brake lever. 
Pressing the switch removes hy- 
draulic assist to the spoiler servo 
valve and disables auto ground 
spoilers and DLC. This increases 
the force required to move the 
laver and lever must be held in 
desired position. Lights ón the 


SPEED BRAKE LEVER 


Controls symmetrical axtension of 
spoiler panels and provides man- 
ual override of automatic spoiler 
systems, Warning hom sounds 
intermittently if lever is not at 0 
degree when any two throttles 

are advanced for takeoff. Lever 
follows movement of spoilers in 
DLC and AGS. 

2415, 16, 17, 18 - SPOILER 


handle indicate that hydraulic 
power is ramoved from spoiler 
control through switch action. 
Pressing the switch a second time 
restores normal operation. 


2H14, 15 - DLC SERVO А, В. 


PITCH DISCONNECT 
HANDLE 


Mechanically disconnects the con- 
trol columns from each other. 
Rotating 90 degrees locks handle 
in the disconnected position. Can 
be reconnected in flight. Lights 
on when not connected, 


PITCH TRIM POSITION 
INDICATORS 


indicate neutral position of artificial trim system in 
terms of stabilizer angle. Warning hom sounds inter- 
mittentiy if trim is not set in the takeoff range end 
any two throttles are advancad for takeoff. 


MECHANICAL PITCH TRIM WHEEL 


Provides manual mechanical control of pitch trim 
and provides manual override of electric trim. 


SERVO A, B, 
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FLAP CONTROL LEVER 


Controls flaps and slats. Mechani- 
cal gate at 4 degrees provides pro- 
per sequencing of slat/flap exten- 
sion and retraction. Warning horn 
sounds intermittently if flaps are 
not in takeoff position and any 
two throttles are advanced for 
takeoff. Steady horn sounds if 
landing flaps are selected when 
landing gear is not down and 
locked. Horn cannot be silencad. 


C, D. 


ROLL CONTROLS 
DISCONNECT HANDLE 


Mechanically disconnects the control 
wheels from sach other when pulled. 
Rotating 90 degrees locks tha 

handie in the disconnected position. 
Can be reconnected in flight. Lights 
on when not connected. 


FLAP LOAD RELIEF SYSTEM 
OVERRIDE SWITCH 

Disables flap loed relief and aural warning systems. 
Flaps will synchronizs with the flap lever position 


when the flap loed relief system is overridden. 
Cannot be reset in flight. 


LRS INOP illuminated anytime system is inoper- 
tive. 


2H12, 20 - FLAP LOAD RELIEF CHAN 1, 2: 


ROLL AND YAW TRIM CONTROLS 
AND POSITION INDICATORS 


Provide manual mechanical control and indicate 
degraes of aileron and rudder trim, 


(5966) 
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MACH FEEL AND RUDDER LIMITER 


— 


RUDDER HYDRAULIC LIMITER LIGHT 


incorrect rudder hydraulic pressura for flight condi- 


tion, 


RUDDER 
HYDR LMTR 


RUDDER 


RUDDER MECHANICAL LIMITER LIGHT ——| MECH LMTR 


Rudder mechanical limiter not in correct position 
far flight condition. 


MACH FEEL INDICATOR 


Normal system operation is indicated when read- 
Out corresponds to aircraft mach number. Ми 
to 0.73 with loss of power to indicator. 

When both channels fail, mach indicator remains 
at indication shown at time of failure. 
147, 8, 25, 26 - TRIM AGMT AC, ОС. 


MACH FEEL SWITCHES 


IN - FAIL is illuminated when 
monitor has detected a fault 
in a channel and has auto- 
matically deactivated the 
channel. Certain faults in 
a single channel may deacti- 
vate both channels. 

OUT - Channol is deactivated, 

One channel provides nor- 
mal system operation. 
With both channels off 
feel force remains ат 
value that existed on 
failure. OFF indicates 
switch position. 

TAT, 8, 25, 26 - TRIM AGMT AC, ОС. 


(5964) 


RUDDER AUTO/MANUAL 


IN - 


QUT - 


RUDDER LIMITER 


MECHA, Í 


| RUDDER HYDRAULIC POWER 
LIMITER SWITCH 


MECHANICAL LIMITER SWITCH 


indicates rudder limiting system status and permits 
controlling mechanical limiter if system malfunctions. 


Normal position. No lights illuminated. 

PUSH legend, illuminated when mechanical 
limiter is not in correct position for axist- 

ing flight condition. 

PUSH is extinguished and MNL is illumi- 

nated to indicate the automatic mechanical 
limiting feature 15 deactivated. Also, the 
89/309 mechanical switching feature is armed. 


2K 15, 16 - RAUDOER MECH LIMITEA A, B. 


MANUAL RUDDER 
LIMITING SWITCH 


Permits manual selection of 8% or 
309 rudder travel when auto/man- 
ual mechanical limiter switch is 
OUT. Either the 8? or 30? light 
will be on indicating limiter posi- 
tion. 

IN - Selects full rudder travel 
of 309 by removing me- 
chanical stops. 

OUT - Limits rudder traval to 
89 by postioning me- 
chanical stops. 

2K 15, 16 - RUDDER MECH 

LIMITER A, B. 


Provides monitoring automatic system and control- 
ling rudder hydraulic pressure. 


OUT - 


Normal position. Mo lights illuminated. 
PUSH legend, illuminated when rudder 
power channels A and С are inoperative 
with flaps up or when full rudder power 
control is not available with flaps down. 
PUSH is extinguished and OVAD is illumi- 
nated to indicate automatic hydraulic rud- 
der limiting is deactivated. Also, all avail- 
able hydraulic system pressure is restored. 


2К12, 13, 14 - RUDDER SERVO A,B,C. 
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SURFACE POSITION INDICATORS 
TRAILING EDGE FLAP 
TE м 2. LOCK LIGHT 


Flaps are locked in position shown on flap 
position indicator, 


LEADING EDGE SLAT ТА LEADING EDGE SLAT 
IN-TRANSIT LIGHT EXTENDED LIGHT 
Indicates taading edge sats are fully ex- 


tended. 
3K18 LE SLAT EXTEND LT. 


Indicates leading edge slats ara not in se- ТЕ FLAPS 
lected position. 
3K18 - LE SLAT EXTEND LT, 


FLAP LIMITING SPEED 
INDICATOR 

Limiting speed for that degree of flap ax- 
tension is indicated by |AS blocks. 


TRAILING EDGE FLAP 
POSITION INDICATOR 
A moving tape indicates position of the 
teft and right trailing edge flaps. Tape 
moves to OFF position with power re 
moved from instrument, 

3K16 - POS IND TE FLAP. 


STABILIZER RUDDER 


STABILIZER AUTO-TRIM SPOILER R2, 3 AND 4 


WARNING FLAGS D Sensor on R2. 
With autopilot engaged indicates aircraft is IA 
not in trim. m TY DLC RANGE 
Indicates range of spoiler travel during 


SPOILER L2, 3 AND 4 


1 О | 
т“. DLE operation. 
Sensor on 14. | 


SPOILER RS AND 6 


SPOILER 15 AND 6 Sensor on R6, 


Sensor on L5. 
OUTBOARD AILERON SWITCH 


When pressed, outboard ailaron position 
AILERON B | is indicated by aileron indicator. 
Normally indicates position of inboard 

ailerons. 


SURFACE POSITION INDICATOR 
1J23 - SURF POSN IND, 
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STABILIZER CONTROL SYSTEM 


URFACE POSITION 
INDICATOR 
STAH 
iz 
B 
4 
ü 


oe O&O » * 4 4 45 


FEEL/TRIM UNIT 


MECHANICAL 
ELECTRIC TRIM/FEEL UNIT 


< 


CONTROL р 
WHEELS FF 


MECH 
TRIM 


BUNGEE 
DISCONNECT 


PITCH 


Е1-5001-12-007 


(€£99) 


STATUS 
ОРА, B. C 
SERVOS 


LIMITER 
POSITION 


CODE /CONDITION 
FLAPS UP. 
AIRSPEED OVER 760 XTS, 


NJ1SAS ТОНІМОО НЗООПН 


SMLVNIHIS 
¿O £O cT 


"uU 


$3NITHIV отном SAVUL 
AOOSONVH ІНӘГІЗ 


SIOY1NO9 нея 
EZ6T "Т 1990120 
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AILERON CONTROL SYSTEM 


1 ROLL 2 


PFCS MONITOR 


TO SPOILERS 


TO SPOILERS 
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Е 1-5002-12-009 


а 
ENEE i 


Дм) E 


DC 


5 MP |= 


= | 
C SYSTEM 


j A SYSTEM 


LIMIT 
SWITCH 


ONLY ASYM DET SYSTEM 
NO. 115 SHOWN. NO. 2 
SYSTEM 15 A BACK-UP 
SYSTEM, 


TO LEFT 
BRAKE 


F1-5001-12-010 


W31SAS ЛОНІМОО 1915 3903 ОЗМЮУЗП 


5змщуйзнов 


tO £O С! 


ІШІ 


SINITHIY ОТНОМ SNVYL 


S'IOHLNO2 LH9113 


246171 АНУПЫЯЗ- 


хоовомун анела 
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TRAILING EDGE FLAP CONTROL SYSTEM 


POSITION 
SENSORS 


BRAKE 


OUTBOARD 


INBOARD 


C SYSTEM 
TO LEFT 
BRAKE 


TE FLAP 
LOCK 


WALSAS ЛОНІМОО Н31Ю045 


RINBD _ _ 


--- LINBD a 
77 7 AILERON 77T 


AILERON 


i 
—ÇóOML р Lo... | І.......... 
nu | Г-- "ЖЫН ыш «ШЫМ Ge e e чт ë Jt Гоце де ы s лл ет. eee II = яна яны. 1m WT" 27 
t 
T T T i JL П 
II II I! === ЕЕ == гс — T H 
II T I! II II L II [| И 
II II II 1 II rm - — =) 1 II tl 


MIXER - FLAPS UP - NO ROLL OUTPUT 

FLAPS NOT UP - ROLL AND SPEEDBRAKE 
SELECTOR - FLAPS UP - SPEEDBRAKE OUTPUT 

FLAPS NOT UP - ROLL OUTPUT 


SJILVINJHO2S 
SEO ci 


LOL 


S3NITHIV ATOM SNY MUI 
ЯООЯАМУН 4но! 13 


SIOHLNOS LHOMS 
2161 SL АНУПКУГ 
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FLIGHT CONTROLS 


The primary flight controls are the rudder, horizontal 
stabilizer, ailerons, and spoilers, These primary con- 
trols are augmented by trailing edge flaps and tead- 
ing edge slats. All the flight controls are hydrauli- 
cally powered with no manual operation. 


PRIMARY FLIGHT CONTROL SYSTEMS PANEL 


The function of the pitch and rot! monitors is to de- 
tect jams and opens in the primary flight control 
systems, The monitors consist of two subsystems, 
the sensing and the warning system. Sensing consists 
of bungees in the cable paths that are instrumented 
to detect a fault when the bungee breakout load ex- 
ceeds a predetermined level, The warning system 
utilizes the signals from the bungees to determine 
the location of the jam or open and activates lights 
on the Primary Flight Control Systems panel. 


Pitch and roll monitoring each has two channels of 
operation. Failure of a single channel is annunciated 
by its fail light. A single channel failure does not 
disable the monitoring function. If both channels 
have failed, the affected control system will continue 
to operate without fail monitoring. 


The Primary Flight Control Systems panel also pro- 
vides control of hydrautic power to actuators in the 
stabilizer, aileron, spoiler, and rudder systems. 


FLIGHT CONTROL ELECTRONICS SYSTEM 
PANEL 


The Flight Control Electronics System panel moni- 
tors and provides on-off control of certain electronic 
systems. Each flight contro! electronic system has 
two independent channels of monitored operation. 
А fault causes automatic channel shutdown. Certain 
faulis in one channel may shut down both channels. 


RUDDER 


Directional control is achieved by a single rudder 
mounted on the vertical stabilizer. The rudder is 
powered by hydraulic systems A, B, and C. 


RUDDER HYDRAULIC LIMITER 


The rudder is force limited by reducing hydraulic 
pressure as speed is increased. Systems A and B are 
automatically shut down when indicated airspeed 15 
more than 164 knots. System C pressure is reduced 
to 2000 PSI when indicated airspeed is above 260 
knots. As the aircraft slows down, the hydrautic sys- 
tems are restored at the same speed references. If 
system C fails, system A automatically takes over at 
full pressure. 
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-I00: The higher takeoff gross weight changes the rud- 
der hydraulic limiter schedule. System A shuts down, 
system C reduces to 2000 PSI and system B remains at 
3000 PSI when the airspeed goes above 164 knots. 
When the airspeed is greater than 260 knots, system B 
pressure shuts down. Therefore, in cruise above 260 
knots, system C at 2000 PSI is the only hydraulic 
power available to the rudder 


One switch on the rudder limiter panel (pilot's over- 
head) monitors for proper pressure to the rudder, 
The push legend will come on if hydraulic systems A 
and C are inoperative with the flaps up, or when full 
rudder power is not available with the flaps down. 
Pressing the hydraulic limiter switch off will deacti- 
vate the automatic rudder limiting arid restore all 
available hydraulic pressure. At this time, override 
will be illuminated indicating the automatic hydrau- 
lic limiting has been overridden. 


A guarded rudder switch is provided on the primary 
flight control systems pane! to shutoff all rudder 
pressure should some malfunction cause unwanted 
movement. Pressing this switch to off bypasses all 
hydraulic pressure to the rudder and it will trail. 


There is a hydraulic fuse in the system A pressure 
line to the rudder. lts purpose is to close and shut 
Off system A to the rudder with a system A fluid 
loss at the rudder. This will conserve system A for 
powering other units. 


HUDDER MECHANICAL LIMITER 


A mechanical limiter, using dual hydraulic actuators 
powered by systems A and B, physically limits rud- 
der travel at higher speeds. Either actuator, when 
powered, will limit the rudder to B degrees of travel 
from neutral. The rudder is mechanically timited 
when flaps are less than 3 degrees and airspeed is 
more than 164 knots. Н is not limited if flaps are 
more than 3 degrees or airspeed 15 less than 164 knots. 


Two mechanical switches on the rudder limiter panel 
(pilot's overhead! monitor for proper mechanical 
limiter position. The 89/30? switch continuously dis- 
plays rudder mechanical limiter position. The adja- 
cent switch push legend will come on if the rudder 
mechanical limiter is not in the correct position for 
existing flight conditions. Pressing the mechanical 
switch off deactivates the automatic mechanical limit- 
ing feature, turns on the MNL light, and arms the 
8°/30° switch. Rudder mechanica! limiting position 
can now be manually selected. 


RUDDER TRIM 


Rudder trim is a mechanicat input into thé rudder con- 
trol to change the neutral position of rudder pedal in- 
put ta the hydraulic control valves. Trim inputs will 
move the rudder a maximum of 10 degrees either side 
of neutral. The rudder pedals will fallow trim inputs. 
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RUDDER {Contd} 


YAW STABILITY AUGMENTATION SYSTEM 
(YAW SAS) 


Yaw SAS provides full time turn coordination and 
Yaw damping. With the autopilot engaged in auta/ 
land mode and the aircraft betow 1500 feet on ap- 
proach, the system shifts to a parallel mode and the 
rudder pedals move with the rudder. Normally, yaw 
SAS ts in series with the rudder controls and is not 
felt (n the rudder pedals, 


There are two channels of yaw SAS. Both channels 
norinalby eperate continuously, but either channel 


will provirie tull system operation. Channel 1 uses 
Пуйгашк system B, and Channel 2 uses hydraulic 
uw sSien A 


Contiol and montloring of the yaw SAS is provided 
өн the flight controts electronic system panel on the 
pilot's overhead. Failure of each channel is annunci- 
ated by a fail light. A single faiture does not disable 
the yaw SAS. If both channels have failed, yaw 
"атро, tan coordination, automatic runway align- 
ment ond rollout will not be provided. 


PITCH CONTROL 


Pitch contrat is achieved by means of a movable hori- 
zontal stabilizer, Elevators are mechanically operated 
by the horizontal stabilizer and act to increase the 
honztntal stabilizer effectiveness in pitch control 
when the stabilizes is deflected. Four hydraulic sys- 
tenis provide power to four actuators which, in uni- 
son, inove the horizontal stabilizer as commanded by 
the pilots or autopilot, Any one of the hydraulic 
actualors is capable of providing sufficient stabilizer 
million to control the aircraft. 


There are two pitch control systems; the captain's 
and the first officer's. The captain's control path is 
direc lly connected to the left hydraulic package and 
the first officer's to the right hydraulic package. 

Each package controls two of the hydraulic actuators 
Each actuator is powered by a separate hydraulic sys 
lem. 


The wo conbol paths are coupled together by a 
pitch coupler at the flight station and so act effec- 
tively as one system. To assure that each control 
package gets the same control signal at the same 
time, regardless of cable tensions, an aft synchroniz- 
ing bar couples the two control paths together again 
at the stabilizar, 


Bungee cartridges, one in each control path and one 
inthe aft couples, act as solid tinks during normal 
operation, If either control path should jam, pilot 
forces exerted an the control column will apply 
breakout forces to the affected bungee. Bungee 
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switches will sense the breakout and signal the moni- 
tor systems, 


The stabilizer control is monitored by two pitch 
monitors. If a jam is detected in the left pitch con- 
trol path, the pitch monitor will cause push legends 
to appear in stabilizer A and B switches on the pri- 
mary flight controls system panel. Pressing the stabi- 
lizer A and B switches off causes shutdown of the 
stabilizer A and 8 actuators, A and 8 inoperative 
lights to come on, and electrically opens the aft pitch 
coupler. The aft coupler open light then comes on 
and also turns on the pull pitch disconnect light. 
This is the signal to pull the manual pitch disconnect 
handle to separate the left and right pitch control 
paths. The right or copilot's control path is now con- 
trolling the stabilizer through stabitizer C and D actu- 
ators. A jam in the right pitch control path 15 an- 
nunciated in a similar manner except that stabilizer 

C and D push lights come on. 


The manual pitch disconnect can be reconnected in 
flight. The aft pitch coupler wit! automatically re- 
couple in flight by turning on stabilizer A and B or 
C and D switches as appropriate. 


Stabifizer A, B, C, and D switches inoperative legend 
will also come on when hydraulic power is removed 
from the actuator, The inoperative lights will be on 
whenever the respective hydraulic system is shut 
down. 


PITCH TRIM 


Control feel forces are artificially supplied by feel 
units in the control path. Trim or feel change is ob- 
tained by shifting the neutral point of the feel units. 
An electrical unit in the left control path and a me- 
chanical unit in the right control path are coupled to- 
gether so any input into either unit ts also transferred 
to the other unit. 


The mechanica! trim wheels provide the trim input to 
the right control path mechanical unit. All electrical 
trim inputs to the left control path unit come from a 
combination of six electric motors. There are two 
motors for each of the three systems: Pitch trim, 
Mach trim, and Mach feel. 


As the mechanical unit adjusts trim, it also mechani- 
cally feeds the trim position into the autopilot. 


Either pilots' contro! wheel switch or autopilot trim 
powers a pair of motors. Autopilot engagement in- 
hibits pilot trim except when force is being applied 
to pitch axis while in CWS or on the ground. The 
two motors are in parallel and operate together. If 
either channel fails, the trim speed ts reduced. The 
autopilot senses control position and trim position to 
determine automatic trim requirements. 
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PITCH CONTROL (Cont'd) 


Control and monitoring of pitch trim is provided on 
the flight contro! electronics system panel, Failure 
of each channel is annunciated by a fail tegend. A 
single failure does not disable pitch trim; however, 
single channel pitch tı im will be at a slower rate. If 
both channels have fated only mechanical! trim is 
available. 


The mechanical trim wheels provide a means of over- 
riding any electrical trim malfunction. 


MACH TRIM 


Mach trim adjusts trim input depending on the air- 
craft's mach, Two mach trim motors are connected 
in series. Channel | is normally operating with chan- 
nel 2 in automatic standby. Air data computer 1 
provides mach for channel 1 and air data computer 2 
for channel 2. 


Control and monitoring of mach trim is provided on 
the Flight Contral Efectranics System panel. Failure 
of each channel is annunciated by a fail legend. Sin- 
gle channel operation will provide normal mach trim 
operation. 


MACH FEEL 


Mach feel adjusts the spring tension of the trim sys- 
tem depending on the aircraft's mach number. The 
higher the mach number, the greater the spring force 
controls must work against. The teft electrical trim 
unit contains two motors, either of which can oper- 
ate mach feel. A connecting shaft also schedules the 
same feel change into the mechanical unit. Channel 1 
is normally operating with channel 2 in automatic 
standby. Air data computer 1 provides mach for 
channel 1 and air data computer 2 for channel 2. 


Controt and monitoring of mach feel is provided on 
the mach feel panel on the pilot's overhead. The 
mach fee! indicator shows normal system operation 
when the readout is the same as aircraft mach num- 
ber. Failure of each channel is annunciated by a Tail 
legend. Single channel operation will provide normai 
mach feel. 1f both channels have failed, the mach 
feel will remain at the mach number at the time of 
failure. 


AJLERONS 


Roll control is achieved by hydraulically powered in- 
board and outboard aiterons. АН ailerons operate 
full time. Added roll cantrol is provided by differ- 
ential spoiler operation when the flaps are extended. 


The captain's control path operates the left inboard 
aileron control valve directly. The left inboard ailer- 
on is the master for all ailerons. The first officer's 
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wheel is coupled to the captain's wheel and also di- 
rectly move: tho left inboard aileron contro, valve 
This control valve distributes hydraulic power to 
each or three actuators А separate hydraulic systen 
operates each actuatai 


The left inboard aileron is mechanically connected te 
the control valves of the left outboard aleron and 
ihe right inboard aileron. The teft outboard conlrol 
valve distiibutes hydraulic power to each of two acti 
ators The right inboard valve distribules hydraulic 
power tu the three right inboard actuators, The righ 
inboard aileron 15 mechanically connected to the 
right outboard aleron contrat valve and thus босон 
the master foi the outboard aileron, 


Each inboard aleron is mechanically connected de ll 
spoiler mixer and selector units on its side and piou- 
vides spoiler roll respanse after flaps are extendeu. 


А control path exists from the First officer's contol 
wheel to the right Inboard aileron control valve, but 
Нов not normally effective due to a lost motion de- 
vice in the path. 


The ailetan trim wheel shifts the neutral poll of an 
artificial trim system by changing spring loading. 
Trim inputs are a maximum of 7 degrees aiteron 
movement either side of neutral. 


¿MONITORING 


The aileron and spoiler rotl control is monitored by 
two roll monitors. If a Jam is detected іп the left ro 
control path, the rol! monitors will cause the cross 
hatch lights to come on in the left inboard and out 
board switches, the push lights to come on in the lef 
and right 4, leit 5 and 6 spoiler switches, and the pul 
rol! disconnect light cames on, These are the hydrau 
lic actuators controlled by the left control path. Pies 
sing the spoiler switches off causes shutdown of the 
actuators. Pull soll disconnect light on is the signal 
to pull the manual roll disconnect handle to separate 
the left and right control paths. The right or first 
officer's control path is now directed to the right in 
board aileron and associated spoiler actuators. Shut 
ting off the atleron cross hatched switches will be a 
matter of judgment, depending on the seriousness ol 
the restriction. 


A jam in the right control path is annunciated in a 
similar manner except that the right inboard and out- 
board aileron cross hatch lights come on, the left and 
right 2, left and right 3, the right 5 and 6 spoiler 
push lights, and the puli roll disconnect light come 
on, Pressing these switches off causes shutdown of 
the actuators. 


With the two control paths separated and one side 
jammed, roli capability is reduced. 
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SPOILERS 


There are six hydraulically operated spoiler paneis on 
each wing. They are numbered 1 to 6 from the wing 
root outboard. Various spoiler panels function as in- 
flight speed brakes, roll control and direct lift control 
when flaps are extended, and as automatic ground 
spoilers, 


+ ROLL AUGMENTATION 


Roll augmentation is provided onty after flaps are ex- 
tended more than 3 degrees. Spoiler panels will only 
extend a maximum of 40 degrees on the side toward 
the turn. If spoilers are already extended, they will 
extend further on the one side, but will not decrease 
on the other. 


Each spoiler is powered by a single system, but the 
system distribution is such that any hydraulic system 
failure affecting the outboard four spoilers, where 
maximum roll authority exists, will be symmetrical. 


— SPEED BRAKES 


Spoiters extend symmetrically with pilot manual in- 
put to the speed brake lever or automatically for di- 
rect lift control or ground spoilers. A hydraulic servo 
provides the automatic input. A followup causes the 
lever to move with the spoilers. The pilot can manu- 
ally override the servo hydraulic power, but may also 
remove its hydraulics by pressing the disable switch 
on top af the lever. Without hydraulic assist, manual 
movernent of the lever requires increased force and 


ihe speed brake lever must be held in desired position. 


—DIRECT LIFT CONTROL 


Direct Lift Control (DLC) is used during the ap- 
proach. When activated, spoilers 1 through 4 extend 
to B degrees and then modulate between 16 degrees 
and O degree to control the lift of the wing in re- 
sponse to control column movement. 


Direct lift control operates when flaps are extended 
beyond 30 degrees and any two throttles are retarded 
below maximum continuous thrust. 


Direct lift control is deactivated with any of the fol- 
lowing: 

Stall warning, 

Go around switch activated, 

Any of two throttles advanced. 

Flaps retracted to less than 30 degrees. 

Pilot manual override. 

Pilot assist disable switch pressed. 

System failures. 
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> AUTOGROUND SPOILERS 


Autoground spoilers are armed when the flaps are ex- 
tended beyond 30 degrees and any two throttles are 
retarded less than maximum continuous thrust. An 
on the ground signal will now extend spoilers 1 
through 4 to 60 degrees. The system will aiso ex- 
tend spoilers when reverse thrust is selected on any 
two throttles. 


Autoground spoilers are deactivated by any of the 
following: 


Any two throttles advanced. 

Flaps retracted to less than 30 degrees. 
Pilot assist disabte switch pressed. 

Loss of hydraulic system С. 

System failure. 


MONITORING 


Direct lift control and autospoiler operation is moni- 
tored on the flight control electronics system panel. 
Failure of each channel is annunciated by a fail tight. 
A single failure does not disable direct lift control or 
autospoilers, If both channels have failed, only man- 
ual operation of speed brakes and ground spoilers is 
available. АН faults which inhibit autoground spoiler 
deployment will cause the autoground spoilers inoper- 
ative light to come on at the pilot's annunciator panel. 
Manual operation of ground spoilers wil! then be re- 
quired. 


Push Lights 


Left and right spoilers 5 and 6 operate as speed 
brakes only with the flaps up. With the flaps beyond 
3 degrees, these spoiler panels shift to roll control 
only. |f the spoilers left and right 5 and 6 have по! 
shifted to the proper mode of operation, push lights 
come on in the left 5 and 6 and right 5 and 5 spoiler 
switches. Pressing these switches off shuts down 
these spoiler actuators. 


Roll Speed Brake Light 


Left and right spoiler Мо. 1 functions as speed brakes 
with the flaps beyond 3 degrees and are disabled with 
the flaps up. If these spoilers did not disable with 
the flaps up, the roll speed brake light comes on at 
the pilot's annunciator panel, In this case, pressing 
the left and right 1 switch off shuts down these 
spoiler actuators. 


The roll speed brake light also comes on if spoiler 
panels 2, 3, and 4 do not shift to the proper function 
with flap operation. Flaps up; roll input not deacti- 
vated. Flaps down; roll function not activated. 


M A jam in the No. 1 spoiler input control automati- 


cally shuts down these spoilers and turns on the roll 


t speed brake light. 
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SPOILER OPERATION 


FLAPS 3° OR MORE 


SPEED BRAKES 


DLC OR 
SPEED BRAKES 


FLAP LEVER 
30% OR MORE 


AUTO £ MANUAL 


ON GROUND GROUND SPOILER 


FLAPS AND SLATS 


The trailing edge flaps consist of four flap surfaces on 
each wing, two inboard surfaces and two outboard 
surfaces. Seven slat segments are on the leading edge 
of each wing. They are numbered 1 to 7 from the 
wing root outboard. The flaps and slats are powered 
hydraulically by systems A and €, Etther hydraulic 
system will drive all the flaps and slats. The flaps 
and slats are controlled by a single flap handle on 
the center console. The flaps may be selected to 

0, 4, 10, 22, and 33 degrees. The slats have two 
positions; fully retracted or fully extended. 


FLAPS 


The first movement of the flap handle on extension 
opens а switch to de-energize two valves to supply sys- 
stem А and С pressure to the flap control valve, The 
flap handle also positions the flap control valve to 
release a brake and power two hydraulic motors. The 
hydraulic motors drive a single torque tube to move 
all the flap panels. When the flaps reach the selected 
position, the flap contral valve is repositioned to re- 
move hydraulic power from the motors and to set the 
brake. When the flaps are fully retracted, a motor limit 
switch closes and energizes the valves to close and re- 
move hydraulic power from the system and set the 
brake, 


Flap position is indicated on the center instrument 
panel. Position sensors at the outboard ends of the 
torque tubes transmit the flap position to the two 
tapes in the flap indicator. One tape is for the left wing 
flaps and one for right wing flaps. 
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BEI PANEL NO. 1 PANEL NO. 2,34 4 PANEL NO. 5 & 6 
FLAPS UP DEACTIVATED SPEED BRAKES SPEED BRAKES 


SPEED BRAKES & 
ROLL AUGMENTATION 


SPEED BRAKES, ROLL 
AUGMENTATION & DLC | ROLL AUGMENTATION 


AUTO & MANUAL 
GROUND SPOILER 
ROLL AUGMENTATION 


12.04.05 
SYSTEM DESCRIPTION 


ROLL AUGMENTATION 


ROLL AUGMENTATION 


Flap asymmetry is sensed by position sensors also at 
the outboard ends of the torque tubes. When an asym- 
metric condition is detected, both system A and C 
pressures are shut off, a brake at the lett and right out- 
board ends of the drive is set, and the trailing edge flap 
lock light comes on at the engineer's annunciator panel, 
This asymmetric tock can only be reset оп the ground. 
Any fault in the flap asymmetry detection system will 
cause the asymmetric detector fault light to come on 

at the engineer's annunciator panel. 


A flap load relief system (LRS) is located in the flap 
control path between the flap handie and the control 
valve, The unit acts as a solid link uniess flaps are 
extended more than 28 degrees at indicated airspeeds 
greater than 164 knots. With a flap selection greater 
than 28 degrees, the flap load relief system will keep 
the control valve at 28 degrees until the airspeed 
decreases below 164 knots. |f the airspeed increases 
to more than 164 knots the flaps will return to 28 
degrees, Both air data computers provide airspeed 
inputs to the LRS. When the LRS is operating, the 
flap LRS limiting light will come on at the pilot's 
annunciator panel. Any malfunction of the L RS 

will cause automatic shutdown of the system. If the 
flaps are extended any amount, a buzzer will sound 
for two seconds and a flap LRS inoperative light 

will come on at the pilot's annunciator panel, Pressing 
the flap LRS switch off deactivates the system. 
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SYSTEM DESCRIPTION 


FLAPS AND SLATS (Cont'd.) 
SLATS 


The first movement of the flap handle on extension 
opens a switch ta de-energize two valves to supply 
system A and C pressure to the slat control valve. 
The flap handle also positions the slat control valve 
to release a brake and power two hydraulic motors. 
The hydraulic motors drive a single torque tube to 
extend all the slats. When the slats are fully extended, 
motor position switches energize two valves to remove 
hydraulic power from the motors and set the brake. 
When the flap handle is moved from the 4 degree 
position to Q, the hydraulic valves are de-energized 
open and the stat control valve is positioned to re- 
lease the brake and retract the slats. When fully re- 
tracted, the brake is again set and hydraulic power 
removed from the system. 


Slat position 15 indicated both on the center instru- 
ment panel and the engineer's slat monitor. On the 
flap position indicator, an amber leading edge in- 
transit light will be on any time all the slats are not 
in the selected position. A green leading edge extended 
light will be on when all the slats are extended. The 
slat monitor on the engineer's panei has a slat position 
indicator that shows the position of the left and right 
slats. The position of each individual slat can be 
verified by pressing the slat monitor switch on. The 
slat segments that are fully extended will indicate 
green at this time, 


Slat asymmetry is sensed by position sensors at the 
outboard ends of the torque tube. When an asym- 
metic condition is detected, both system A and С 
pressures are shut off, a brake at the left and right 
outboard ends of the drive is set, and the leading edge 
siat lock light comes on at the engineer's annunciator 
panel. This asymmetric lock can only be reset on the 
ground. Any fault in the slat asymmetry detection 
system will cause the asymmetry detector fault light 
to come on at the engineer's annunciator panel. 


Manual operation of the slat lack system is provided 
on the slat monitor. Pressing the slat jock switch on 
locks all the slats in position, When the slats are 
manually locked in position, 1 lock and 2 lock lights 
will be оп. The slats may be unlocked by pressing 
the slat lock switch off. 


STALL WARNING 


Two separate channels operate the stick shaker. Nor- 
malty channel 2 15 active to operate the first officer's 
stick shaker, Failure of channel 2 causes fail light to 
come on at the flight control electronics system panel, 
and automatic changeover to channel 1. Channel 1 
then operates the first officer's stick shaker. When 
No. 2 is turned off, No. 1 operates the captain's stick 
shaker. Impending stall is sensed by moditying angle- 
of-attack with flap and slat position, A stall warning 
will also cause automatic retraction of the direct lift 
control spoilers. 
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Stall warning can be tested by turning off ane chan- 
net at a time and pressing the test switch. The stick 
shaker should then operate. 
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FLIGHT DATA AND CLOCK --------- 02.03 
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AND SOURCE SELECT ------------ 02.04 
VERTICAL SPEED INDICATOR AND 
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STANDBY HORIZON AND AIRSPEED 
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SYSTEM DESCRIPTION 
AIR DATA COMPUTERS ------------- 4.01 
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ALTERNATE SWITCHING 
INSTRUMENT COMPARATOR SYSTEM 
RADIO ALTIMETERS -------------.- 04.02 
GROUND PROXIMITY WARNING SYSTEM 

(GPWS) 

04.03 


November 24, 1975 
FLIGHT INSTR. 4 AIR DATA 


—— 


AIR DATA COMPUTER FAILURE 


The simultaneous appearance of fail flags on the cap- 
tain's or first officer's mach indicator, corrected alti- 
meter, TAS or SAT indicators indicates that the related 
ADC is not providing correct data. 


l. 
2. 


Check related ADC power source (C8s 1G8, 27), 


|f power appears normal, switch the failed ADC 
instruments to the operative ADC with the appro 
priate instrument source select switch. 


Switch transponder and altitude alert system to 
operating ADC. 


If failed ADC has affected autopilot or flight 
director, disengage affected APFDS and engage 
the other APFDS. 


+GROUND PROXIMITY FAIL LIGHT 


Indicates electrical power failure to ground proximity 
warning system computer, radio altimeter No. 1, or 
first officer's air data computer. 


1. 


2. 


t 


Check GROUND PROX WARNING CB (1820). 


Check captain's radio altimeter and first officer's 
flight instruments for flags. 


If ground proximity fail light remains on, no 
ground proximity warnings wil! be provided. 
Make log entry including date, time and condi- 
tions. 


INSTRUMENT TOLERANCES 


A log book write up is required if the following 
tolerances are exceedad: 


1. 


ELECTRIC ALTIMETERS 
See the genera! information section of the TWA 


Operations manual (Jeppesen) for published 
ramp elevations and altimeter tolerances. 


INDICATED AIRSPEED 


IAS (KTS) Max Difference (knots) 
100-150 3 
150-190 4 
200-250 5 
300- 6 


MACH INDICATOR 


Mach No, Max Difference (mach} 
.000-.700 010 
.750- 015 
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4. 


7. 
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STATIC AIR TEMPERATURE 
Max Tolerance + 3°C 
To determine if SAT is within tolerance, enter 


temperature conversion chart, chapter 21, with 
indicated TAT and first officer's mach. 


TRUE AIRSPEED 
Max Tolerance + 5 knots. 


Use Jeppesen computer and first officer's 
airspeed indication to compare. 


STANDBY ALTIMETER 

Ground 

Set altimeter setting in altimeter. Max 
tolerance for the airport ramp elevation 


is + 50 to -10 feet, 


Flight 


Max difference between standby and 
electric altimeters: 


Altitude (A) Max Difference (ft) 

" 40 
5,000- 70 
10,000- 110 
20,000- 180 
25,000- 210 
30,000- 240 
35,000- 280 


STANDBY AIRSPEED 


Max difference between standby airspeed and 
electric indicated airspeed: 


IAS (kts) Max Difference (kts) 
100-150 5 
160-190 6 
200-250 7 
300- 8 
ж + ж 


— 


— 
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AIRSPEED/MACH INDICATOR 


MAXIMUM SPEED 
POINTER 


Maximum speed from air 

data computer and indicates 
the maximum operating 
speed. Captain's from ADC-1, 
first officer’s from ADC-2. 


MACH INDICATOR 
Corrected mach from air data 

computer. Captain's from ADC 1, 
first officer's from ADC 2. 


IAS POINTER 
IAS from air data computer. 
Captain's from ADC 1, first 
officer's from ADC 2. NORMAL INDICATION — NO FAILURE 


REFERENCE SPEED BUG 
AND SETTING KNOB 


MACH FLAG 


Mach reading unreliable 
or loss of power, 


Vmo FLAG 


V no indication unreliable 
or loss of power. 


— 


2 A Ж AIRSPEED 


160 
e = AIRSPEED FLAG 
ES 
V. SWITCH = 2250 200 ES Airspeed indication 
mo \ к A ipi PN unreliable or loss of 
Set at 270 KTS by m power, 
maintenance if air- 
craft dispatched with ALL FAILURE 
gear down. WARNING FLAGS SHOWING 


1F1 - IAS/MACH IND-1 
1F19 - IAS/MACH 1ND-2. 
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RADIO ALTIMETER 


DECISION HEIGHT WARNING 
LIGHT AND RESET SWITCH 


On when below decision height 
altitude, When pressed resets DH light. 


DECISION HEIGHT BUG 


Moves with tape. Tone 
starts when 50 feet from 
index. DH light on as 
altitude is pessed. 


FLAG 


Indicates loss of 
reliable radio altitude 


ALTITUDE INDEX 


Tape movement 


displays altitude from indication. 
zero to 2500 ft. 
104, 22 - RADIO АТМ 
AIRCRAFT POINTER 


Stationary pointers 


DECISION HEIGHT WINDOW е height above 


Indicates decision height 
setting. Displays altitude DECISION HEIGHT 


from zero to 499 feet. 
Covered by black mask SETTING KNOB 


above 500 feet and white Sets DH in window 
mask below zero. and places bug on tape at 
selected dacision haight. 


ZERO TERRAIN ALT INDEX z 
DECISION HEIGHT LIGHT 
Fixed reference, 
Aircraft has reached decision 
height. The light is staved to 
related radio altimeter DH light, 


RADIO ALT POINTER 


Indicates altitude above 


terrain. The pointer 15 slaved to 
related radio attimeter pointer. FERRE AADO ALTITUDE SCALE 
Displays radio attitude from 


200 feet to D, 


Scale and pointer biased out 
of view if radio altimeter fails, or 
if aircraft is above 200 faot. 
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FLIGHT DATA AND CLOCK 


GLARESHIELD PANEL 


GMT SET KNOB PILOTS’ CLOCK 


23 HRS, 59 MIN 


REMOTE SWEEP TIME сых 
CONTROL 


Push to start sweep time, push sw 
to stop, rotate to reset to zero, 


SWEEP SECOND 
HAND 


ELAPSED TIME 


Records to 99 hrs. 59 min. Oe, Gr MIN 
RL ё ^ 
e 


ELAPSED TIME 
CONTROL noe 


SWEEP MINUTE INDEX 


| SWEEP TIME CONTROL KNOB 


Push to start sweep time, push 
to stop, rotate to reset to zero. 


STATIC AIR TEMP 


Computed by ADC No. 2 
Range -99°C to +50 С. 


1818 - ELECTRIC 
AUN - Starts elapsed time CLOCK SYSTEM 


STOP . Stops time 


F/E'S CLOCK, GMT ONLY 


ZERO -  Hesets to zero 


SWEEP SECOND HAND 
SWEEP MINUTE 
INDEX 


Records to 24 minutes. 


SET KNOB 


To set pull and then 
P FAIL INDICATION 
Warning flag covers 
indicator with power or 
signal loss. 


rotate. 


SWEEP TIME CONTROL 


Push to start, push to stop, 1F27 - SAT/TAS 


and rotate to reset to zero. 
Controls both second and 
minute sweep hands, 


Data is from TAT probe. ^ EPR MODE 


MODE — SELECTED 
RATED EPR / 


EPR LIMIT (51318 TRUE AIRSPEED 
EPR limit from EPR Computed by ADC No. 2. 
computer. Range 150 to 650 knots. 


3R-12 - TAT/EPR 


(F1-5001-13-005) 
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INSTRUMENT COMPARISON MONITOR AND SOURCE SELECT 


| INSTRUMENT im mim 


Ti 


A NAV FLT MR ARM 


ALTERNATE SOURCE SELECT PANEL = 
OUT No lights on. 
IN ALTN indicates alternate source 


of data is selected. Except for ATT and 
FLT DIR it is not possible for the captain 
and first officer ta use the same selection. 
The selector pressed first has priority. 


R NAV Future installation 
FLT DIR Selects other computer to command bar. 
Both may be selected to AL TN at the 


same time. 

AS/M Selects other ADC to airspeed/mach 
indicator. 

ATT Selects No. 3 gyro to ADI, Both ATT 


switches may be in ALTN at the same time. 
ALT Selects other ADC to altimeter and 
vertical speed indicator. 


HDG HSi selected to other compass system. 


DEV НЫ! and ADI gate and rollout display are 
selected to other nav. radio. 


1E1, 2 - ALT SOURCE SEL CAPT INSTR -F/O 
INSTR 


LEGEND (TYPICAL) 


A HtEFF i 


Indicates failure of Mo. 3 gyro 


when not selected. HEADING 


HDG MON 


ALTITUDE 


A 


ALT MON 


VERTICAL 


GYRO 3 


1624, INS 3, GYRO З 


ATTITUDE 


КІЛТІНЕ 


АТТ МОМ 


1152 


O" 


es сомғаватон 


INSTRUMENT COMPARATOR PANEL 


TEST 1 Displays all comparison 
flags оп hoth pilots’ indicators, The 
ATT flag in the ADI appears on the 
side that 15 activated. If both pilots’ 


test T are pressed at the same time 

all comparison flags except attitude will 
appear and the vertical gyro 3 light will 
be dluminated, 


TEST 2 - Displays ali monitor flags. 
108, 26 -INSTR COMPARISON, PWR 


COMPARISON FLAGS 
——— |ndicates captain's and first officer's instruments 
are displaying a significant difference. 


Normal condition. Power off or instruments 
operating properly. 


MONITOR FLAGS 


pr TT indicates comparison monitor failure. 
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VERTICAL SPEED INDICATOR & 
ALTIMETERS 


STATIC SYSTEM — L e Displays corrected altitude from 
CORRECTION FLAG . air data computer. Captain ADC 1, 


| | first officer ADC 2. Alternate selector 
Indicates failure of air data 


| switches permit either altimeter to be 
computer to correct for static | 
er operated by either ADC. 
ror. 


FLAGS 


OFF — Indicates failure of 
the instrument or total failure 
of air data inputs. 


Knob sets barometric pressure, 
Also captain's baro knob adjusts 
bath auto-pilots altitude select in 
NORM mode. First officer's knob 
adjusts both auto-pilots in STR Y 
mode. 


1F22 — ALTM 


NEG — Indicates below sea level. 


ALTITUDE REFERENCE BUG 
AND SET KNOB 


OFF FLAG 


Indicates loss of power or 
unreliable indication, 


BAHO KNOB 


Sets barometric pressure 
in inches of mercury. 


STANDBY ALTIMETER 


Pneumatic instrument. Direct 
VERTICAL SPEED INDICATOR reading fram first afficer's static 
system and is not corrected for 
Is operated by the air data computer, static system errors. 
captain's by АОС 1, first officer's by 
ADC 2. The alternate selector switch may 
be used to switch vertical speed inputs to 
the apposite ADC, 
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STANDBY HORIZON AND 
AIRSPEED INDICATOR 


STANDBY AIRSPEED 


Direct uncorrected 
pitot static indications 
from first officers system. 


INSTRUMENT LIGHTS 


4 OFF FLAG 
indicates 


loss of power. 


ATTITUDE DISPLAY 


Operated by self 
contained gyro. 


HORIZON BAR 


AIRCRAFT 
REFERENCE 
PITCH KNOB CAGE KNOB 
Adjusts aircraft reference vertically. IFO, 7 STBY HAZN INSTA,LT May be pulted to erect horizon. 


Aircraft must be level and OFF 
flag out of view before erection. 
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GROUND PROXIMITY LIGHTS 


(6043) 


PULL UP WARNING LIGHT 


Red light above radio altimeters indicates ground proximity warning 
for mode 1-4 potentially dangerous flight situation. 
7821 GND PROXIMITY LTS DC. 


GROUND PROXIMITY WARNING FAIL LIGHT oR Re ay 
Amber light on pilot's caution and warning panel indicates ground 


proximity warning system has failed. Light appears if power fails to 
GPWS computer, No. 1 radio altimeter or No. 2 air data computer. 
No ground proximity warning: will be received. 

1820 - GND PROXIMITY CMPTR AC. 
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~~ PITOT STATIC/AIR DATA 


CAPT SEC FIO | F/O 
A (STATIC AIR ONLY) SEC Е A PRI 


| F/O ALTIMETER | | в 


F/O W/S 


ша 


m 
ШКЕ ALIN 

САРТ v/S L=] 
| ALTM | 


САРТ AS/M F/O AS/M в m қ 


š 


A-APFO B-APFO E т m 


NO. 1 TRANSPONDER NO. 2 TRANSPONDER а а = 
NO. 1 MACH TAIM NO. 2 MACH TRIM в a E 


NO. 1 MACH FEEL NO. 2 MACH FEEL з wasa 


NO. . 
ALTITUOE ALERT ALTITUDE ALERT Zu 


| 
© © 


‚2 
SPEED COMMAND SPEED COMMAND 


NO. 1 YAW SAS NO. 2 YAW SAS ни и 


FLIGHT RECORDER FLIGHT RECORDER в 1 


RUDDER LIMITER RUDDER LiMITER т в 


RATED EPR т m 


c т 

o o 

һә 
и 
E 
Вон 


ка 
> 
У 
LI 
u 


TAS и m 
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AIR DATA COMPUTERS 


Two independent air data computers receive pitot 
static and air temperature data from their respective 
probes, This information is distributed to electric 
altimeters, airspeed/mach and vertical speed indicators 
and other electronic units listed below. 


Two pitot static probes, located on the forward side 
of the aircraft, provide the ram and static air inputs. 
The static air lines are interconnected for balanced 
pressure sensing. 


The standby altimeter and airspeed indicator receive 
raw data from the first officer's pitot static probes 
and do not require any electrical power. 


An air data computer failure is indicated by Тай flags 
on the respective altimeter, vertical speed and air- 
speed/mach indicators. Alternate switching is pro- 
vided. 


NO. 1 ADC 


Captain's airspeed/mach 
Captain’s altimeter 
Captain's vertical speed 
A autopilot/flight director computer 
No. 1 transponder 
No. 1 mach trim 
No. 1 mach feel 

— No. 1 speed command 
No. i attitude alert/select 

> No. 1 YAW SAS 

u Rudder limiter 
Flight recorder 

> AIDS 


NO. 2 ADC 


First officer's airspeed fmach 

First officer’s altimeter 

First officer's vertical speed 

B autopilot/flight director computer 
No. 2 transponder 

No. 2 mach trim 

No. 2 mach feel 

AIDS 

Flight recorder 
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> No. 2 speed command 


No. 2 altitude alert/select 


> No. 2 YAW SAS 


> Rudder limiter 
Rated EPR 
SAT 
TAS 
> Ground proximity warning 


ALTERNATE SWITCHING 


Alternate switches are available for both pilots. This 
includes switching for failures on airspeed indicator, 
altimeter, vertical speed, horizontal situation indicator 
and attitude director indicator. Except for the atti- 
tude and flight director switches, only one pilot can 
use an alternate switch at a time. 


The air data instruments are designed so that each 
instrument can be switches to the other air data 
computer by pressing an alternate switch. Alternate 
switching is available if an instrument fails individu- 
ally, or if an air data computer fails, resulting in 

several instrument failures. Fatlure of bus power, 

such as AC essential, AC standby, or No. 2 Flight 
Station bus, will cause several instrument flags to 
appear, however, alternate switching will not remove 
flags. DC Essential bus is required for switching action. 


INSTRUMENT COMPARATOR SYSTEM 


The instrument comparator system consists of an 
instrument comparator monitor unit and two instru- 
ment comparator warnina indicators. The monitor 
unit contains four monitor channels which process 
attitude, airspeed, altitude, and heading information. 
If differences exist between the captain's and first 
officer's instruments, a warning annunciator appears 
on both comparator indicators. 


Hif both HSIs differ by more than 6 degrees, heading 


annunciators appear. If both airspeed indicators dif- 
fer by more than 6 knots, airspeed annunciators ap- 
pear. Attitude annunciators will appear after one of 
the three vertical gyros has failed and the remaining 
two gyros differ by more than 5 degrees. Altitude 
annunciators will appear if both altimeters differ by 
100-240 feet if the vertical speed is less than 800 feet 
per minute. 


An instrument comparator monitor channel failure is 
indicated by the barber pole monitor annunciator. 
The appearance of one of these annunciators indicates 


да loss of power to the monitoring channel. 


13,04,02 
SYSTEM DESCRIPTION 


RADIO ALTIMETERS 


Two independent radio altimeter systems provide afti- 
tude information up to 2500 feet above terrain, The 
altitude signals are supplied to the vertical tape instru- 
ments, ADIs, and autopilot computers. The system 

is designed to read zero altitude at touchdown. 


Each pilot has a vertical tape readout up to 2500 feet 
above the terrain. A decision height (DH) bug is 
provided which can be set at altitudes from zero to 
500 feet. 


Each ADI provides radio altitude information up to 
200 feet. It is a repeat indication from the vertical 
tape. 


Han aural and visual indication is provided at speci- 
fied altitudes. Decision height lights illuminate on 
the ADI and vertical tape during descent. A beep 
tone also is heard. The decision height lights illumi- 
nate when the decision height setting is reached. 

A beep tone is heard at 500 feet and 50 feet prior 
to this setting, increasing in volume until the 

actual decision height is reached, then stops. The 
decision height lights can be extinguished by press- 
109 the vertical tape DH light. 

The autopilot computer(s) receive a 1500 feet radio 
altitude signal which is one of the requirements for 
autoland track. At 150 feet the radio altitude sig- 
nal ts supplied for the align sequence to begin. At 
50 feet, signals program the flare function to begin. 
At 3 feet, the rollout bar appears. 


An off flag will appear on the vertical tape indicator 
if the respective receiver/transmitter unit fails or the 
indicator malfunctions. When an off flag appears, a 
shutter also covers the ADI altitude indication. 


GROUND PROXIMITY WARNING SYSTEM (GPWS) 


The GPWS is designed to provide a warning for five 
modes of operation, considered potentially dangerous 
flight situations. The system consists of a computer, 
two red pull-up warning lights, and an amber ground 
proximity fail light. |t gives aural warnings over a 
COCkpit speaker. 


The computer is powered by the No. 2 flight station 
bus, It receives signals from the No. 1 radio alti- 
meter, No. 2 air data computer, No. 2 ILS receiver, 
landing gear lever position, and flap position. 
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A loss of electrical power to the computer or one of 
the system inputs is indicated by the amber ground 
proximity fail light. Warnings will not be received if 
this fail light is on. Failure of the No. 2 ILS receiver 
will not turn the failure light on; it will only cancel 
the glide slope mode without affecting the other four 
modes. 


The warnings for modes 1 through 4 are the red pull- 
up lights accompanied by the words “whoop, whoop, 
pull up” sound over the cockpit speaker. The “glide 
slope" sound is the only warning provided in mode 5. 
All ground proximity warnings operate continuously 
until the aircraft is flown out of the warning zones; 
however, the glide slope warning can be cancelled by 
Pressing either pull-up fight. The glide slope mode 
will automatically reset when the aircraft flies below 
50 feet or above 1000 feet, a VOR frequency is 
selected, ог gear/flaps are recycled. All warnings are 
deactivated below 50 feet. 


Warnings from modes 1 through 4 have priority over 
a mode 5 warning if they are triggered simultaneously. 
Stall warning has priority over GPWS, If No. 2 stall 
warning channel fails, or switch is released to off, no 
ground proximity warnings wil! be received. 


Warnings are provided under the following conditions: —. 


Mode I excessive descent rate, 
This mode is active when the aircraft is descend- 


+ ing between 2000 and 50 feet. 


Mode 2 excessive terrain closure rate. 

This mode has two closure rates, depending on 
flap configuration, which warn of flying toward 
rising terrain. 


Mode 3 altitude loss after takeoff. 
This mode is active when climbing from 100 to 
700 feet AGL. 


Mode 4 not in landing configuration. 
This mode is active from 500 feet to 50 feet 
AGL. A warning is given if the aircraft descends: 


1. Through 500 feet and the landing gear 
lever is not down, 


2. Through 200 feet if flaps are not at 
33 degrees. 


This mode reverts to Mode 3 when below 500 
feet and a missed approach is initiated. 
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GROUND PROXIMITY WARNING SYSTEM (GPWS) 
(Cont'd) 


Mode 5 low on glide slope. 

This mode is active when between 1000 feet and 
50 feet, No. 2 ILS receiver is tuned to a valid 
glide slope signal, and the gear is down, The 
aural ‘glide slope" warning is heard if the air- 
craft exceeds 1 1/3 dots below the glide slope 
if the above conditions are met. Glide slope 
warnings are repeated at increasing frequency 
as altitude decreases. At 300 feet the volume 
of the aural warning increases if the aircraft 15 
still low, No visual warning is given for this 
mode, 


The system is tested on the ground by pressing either 
pull-up light. The ground proximity and pull-up 
lights illuminate. “Whoop, whoop, pull up" will be 
heard once followed by "glide stope". The aural test 
warnings wilf be at a lower volume level than if the 
warning were received during flight, 
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ADDITIONAL PROCEDURES 


GROUND FUEL TRANSFER - ----------- 01.01 
FUELING WITH INOPERATIVE QUANTITY 
INDICATOR 
TANK 1A OR 3A TRANSFER VALVE 
FAILURE -/00 


CONTROLS AND INDICATORS 


FUEL JETTISON PANEL -------------- 02.01 

FUEL CONTROL PANEL (SHEET 1)----- 02.02 
(SHEET 2) ----- 02.03 

CENTER TANK FUEL SYSTEM -100 - - - - - 02.04 

FUEL CONTROLS ------------------ 02.06 

SCHEMATICS 

FUEL SYSTEM --....-...------..... 03.01 


SYSTEM DESCRIPTION 


GENERAL ------------------.---.. 04.01 
Tanks 2L and 2R 
Tanks ТА and ЗА –/00 
APU FEED 
FUEI. QUANTITY INDICATING 
Measuring Sticks 
FUEL TANK VENTING 
FUEL TANK SCAVENGE 
TANK PUMP AND VALVES ----------- 04.02 
PRESSURE FUELING 
GRAVITY FUELING 
DEFUELING 
FUEL JETTISON 


14.00.01 
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GROUND FUEL TRANSFER 


if it is necessary to transfer fuel from tank to tank, 
use the following procedure. 


L1. Turn on both tank pumps in supplying tank. 

2. At the right fueling station. 

a. Turn on system power switch. 

b. Open the fueling valve of the tank to be 
supplied. 

c. Open the defueling valve of the supply 
tank. 

d. Open isolation valve if the involved tanks 
are in opposite wings. 

e.  Manitor quantity indicators. When correct 
amount ts transferred, close fueling, de- 
fueling, and isolation valves. Turn off sys- 
tem power switch. 

13- Turn off tank pumps. 

FUELING WITH INOPERATIVE QUANTITY 

INOICATOR 

1. Release dripless measuring sticks in tanks to be 
serviced. 

2.  Filltanks using normal fueling procedures. 

3. Determine fuel level by observing dripless sticks. 
When desired quantity is obtained, stop fueling 
and secure all dripless sticks. 

y 

TANK 1A OR 3A TRANSFER VALVE FAILURE 

-100 

1. Press failed transfer valve switch off. 

2. Open appropriate gravity transfer valve. 

3. When tank quantity drops to 800 pounds, 


1 


chose gravity transfer valve. 


Remaining fuel will be automatically transferred by 
the scavenge system. 


14.01.01 
ADDITIONAL PROCEDURES 


— 


July 10, 1975 1011 FLIGHT HANDBOOK 14.02.01 
TRANS WORLD AIRLINES CONTROLS AND INDICATORS 


FUEL 


FUEL JETTISON PANEL 


TEST KNOB 


Turning knob clockwise checks fuel 
flow rate and fuel used system cir- 
cuits. 

Turning knob counter-clock wise 
checks only indicators operation. 

FF indicators drive to presat 

value and, as long as knob is held, 
fuel used indicators drive at that rate. 


FUEL CONTROL OVERRIDE SWITCH 


Ovarrides ТОТ and Мо fuel limiting system. 

iN . OVAD is illuminated. TGT and Na 
fuel limiting system inoperative. 

QUT - OVRD is extinguished. 

3P6, 12, 18- CONT AMP. 


FUEL DUMP SWITCH 


Controls dump valves. Intransit 
light indicates power to valve 
motor. 

IN - DUMP is illuminated to 
indicate switch position 
only. Unless dumping 
is tarminated sooner, 
dump vaives will close 
automatically at presat 
minimums. 

OUT - DUMP is axtinguished 

3U3 - JTSN & DEFUEL 2L & 2R. 

3011, 12 - JTSN & DEFUEL ТА Z. 


JETTISON VALVE IN-TRANSIT 
LIGHT 
Indicates powar to left and right 


wing fuel jettison valve motor. 
3U1B - JTSN ARM 


FUEL USED INDICATOR 


Indicates fuel used since last reset. 
3P5, 11, 17 - FUEL FLOW. 


ENGINE FUEL 


FUEL USED 


FUEL USED 


MHDS 


FUEL CONTROL 
LIII. 


FUEL JETTISON 
FLAPS UP ONLY 
[— — MASTER — ——, 


JETTISON MASTER SWITCH 


Cantrols jettison valves and cross-ship isolation 

valve. Arms dump switches. 

IN - OPEN is illuminated to indicate switch 
position only. In-transit light indicates 
power to cross-ship valve motor. 

QUT - OPEN is extinguished, the jattison valvas 
and crossahip isolation valves are closed, 
and the dump valva switches are dis- 
armed. 

3418 - JTSN ARM, 


(5967) 
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FUEL CONTROL PANEL (SHEET 1) 


GROSS WEIGHT SET KNOB 
Used to set initial gross weight, 
Readout is automatic thereafter. 


TOTAL FUEL QUANTITY INDICATOR 
Indicates total fuel on board and 


gross weight. 
3U2 - INBD PUMP IND. 


CROSSFEED VALVE SWITCH 


in-transit light; indicates power to 

valve motor. 

IN - Flowbar is illuminated to 
indicate switch position 
and crossfeed valve is 
opened. 

OUT - Flowbar is extinguished 
and crossfeed valve is 
closed. 

3T7, 10, 13 - EMER € XFEED, 


QUANTITY 


FUEL QUANTITY TEST SWITCH 


Pressing switch drives all quantity indicators 

toward full and illuminates the LOW light 

in the 21 and 2H INBD fuel low quantiy 

ENG 2 Oe indicator switch, Releasing switch returns 
all indicators to actual quantity readings. 

Pressing switch could terminate fueling. 

JT1 - FUEL QTY IND TEST. 


CROSS FEED 
VALVES 


EMERGENCY 
SHUTOF 


REFUEL FUEL USED RESET 
SWITCH 

| би | Reset fual used indicators 
APU EMERGENCY SHUTOFF ENG? to zero, 
VALVE IN-TRANSIT LIGHTS 
Primary and secondary valva con- 
tolled by APU master switch 
and engineer or external APU REFUEL POWER SWITCH 
fire putt, On in illuminated to indi- 


Fira signal will also close both cate master switch at refuel 


valves if system armed. panel is armed. f 
1015 - FUEL SHUTOFF VALVE When pressad on is Rn 
APU guished, power is remov 
357, B - FIRE WALL SHUTOFF. ENG 2 EMER SHUTOFF VALVE from fueling panel and re- 
117, 8 - APU FIRE SHUTDOWN IN-TRANSIT LIGHTS fueling is terminated. 
& APU SEC EMER SHUT- Illuminated to indicate power to valve motors GALLEY CB PANEL. 
OFF controlled by No. 2 engine fire pull handle. 
3815, 16 - CONTROL & PRI FW 3T10 - SEC EMER CX FEED. 
SOY, 1014 - РА! ЕМЕН 2, 
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FUEL CONTROL PANEL (SHEET 2) 


2L/2R INBD LOW/QUANTITY SWITCH 


iN QTY is illurhinated and fuel quantity indi- 
cator shows inboard tank fuel quantity 


only. 


OUT . QTY is extinguished and fuel quantity in- 
dicator shows both inboard and outboard 
tank fuel quantity. 

LOW - Inboard tank fuel quantity is below 700 


pounds. 


ZL INHD 
QUANTITY INDICATOR 


Individual tank fuel quantity. 
371, 2, 3, 4, 5 - FUEL QTY IND. 


TEMPERATURE 
INDICATOR 


Tank ZL fuel temperature or temper- 
ature of fuel at fuel control inlet as 
selected. 

3R13 - FUEL TEMP 


y АА 
15 


TEMPERATURE TEST 
SWITCH 
Tests fuel temperature indicator 
by driving pointer to 12 o'clock 
position. 


TEMPERATURE SELECTOR 
SWITCH 
Selects tank 2L or engine 1, 2, 3 fuel con- 
trol inlet temperature to be read on fuel 


temperature indicator. 
3913 - FUEL TEMP. 


(5959) 


FLIGHT HANDBOOK 14.02.03 
ANS WORLD AIRLINES CONTROLS AND INDICATORS 


TANK PUMP SWITCH 


IN Flow bar indicates switch 
position, Pump is ener- 
gized. 
Pump pressure is beiow 
minimum, or one phase is 
open on pump motor. 
Flowbar is extinguished 
and pump is deenergized. 
3U2 - INBD PUMP IND. 
-100 - 3U1 - INBD PUMP IND. 
3U5 THRU 2010, 13, 14 - 
BODST PUMPS. 
-100 - 303, 4, 7 THRU 10, 13, 14. 
3U15 - OUTB PUMP IND. 


EMERGENCY SHUTOFF 
VALVE IN-TRANSIT LIGHT 


Valve motor energized. Valve con- 
trolled by fire control. 
1D10 - FUEL SHUTOFF VALVE. 


FUEL PHESSURE 
INDICATOR 

Low output from engine low pressure 
pump, or excessive pressure drop across 
fuel filter. 

3P5, 10, 16 - FUEL LOW PRESS. 


LOW . 


OUT - 


FRESSLIME 


ENGINE TANK VALVE SWITCH 


IN Flowbar illuminates to indicate switch 
position. Мама is opened, in-transit 
liaht indicates power to valve motor. 
Fire contro! closes No. 1 and 3 valve 
and its flowbar goes out. No. 2 valve 
not closed by its fire control. 

OUT. Fiowbar goes out. Valve is closed. 
3176, 9, 12 - ENG 1 TANK VALVE. 

1010, 11, 12 - FUEL SHUTOFF VALVE. 
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CENTER TANK FUEL SYSTEM - 100 m 


СНО55-ЕНІР 
ISOLATION 


TANK 1A TANK 3A 


CROSSFEED 


FUEL SYSTEM ЗА XER TANK ЗА 
LH 


GROSS WT TT; ~~ 
Tu Фо 30 
TOTAL FUEL / 
CENTER TANK TRANSFER 
SWITCH 
tn-transit light indicates power to valve 
motor. 2 
ІМ - Arms valve to open when tank 1 or TANK 1 PUMPS TANK 3 PUMPS 
3 can accept fuel. Arms tha LOW 1 — 1 = 
light. XFR illuminates whenever Ü | ü | 
fuel is transferring. ш ^ BI] ы 
OUT - Closes valve. and disarms the 
LOW light. 
3U5, 6 - SCAVENGE VALVE TANK 1 & TOTAL FUEL QUANTITY 
ТА, ЗА ЗА. FUEL QTY IND 3 
3U16 - SCAVENGE VALVE TANK 1A & 315 - | 
ЗА. 
CENTER TANK GRAVITY 
CENTER TANK TRANSFER SWITCH 
LOW/QUANTITY SWITCH In-transit light indicates power to valve 
ІМ - QTY illuminates and indicator motor, 
shows tank 14 (3A) quantity only. ІМ - Opens valve. ЖЕН illuminates 
OUT - QTY is extinguished end indicator to indicate switch position, Fuel 
shows tank 1(1A)/3(3A) transfers when level in main 
quantity. tank permits. All but 800 pounds 
LOW- 14/3A quantity is below 150 can be gravity transferred. 
pounds if tank transfer switch OUT - Closes valve. 
is in. Gravity transfer valve opens automati- 
саНу when the Master Jettison switch is 
latched in. 
1H14, 15 - GRAVITY FEED VALVE 


TANK 1A, 3A. 
(7009) 
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FUEL CONTROLS \ 


FUEL JETTISON 


2L TANK 
t J 7 


CODE CONDITION 
FUELING/TRANSFER/ | 
DUMP SYSTEM ........ 
ALL VALVES ARE MOTOR OPERATED. 
Ak CLOSED BY FIRE PULL, 
TAM IL 5 TANK 279 
BN B 
LL | all e 
Ф ' 
' rat " ИГ 
СИ TANK ЖЕН 
VE emergency falii URS 
SHUTOFF “ 
--- ^ 


(5612) 


FUELING 
ADAPTER 


GRAVITY 
TRANSFER 
TUBE 


JETTISON 
VALVE VALVE 


ALL VALVES ARE 
MOTOR OPERATED 


CODE/CONDITION 


ENG 1 FUEL FEED 
ENG 2 FUEL FEED 
ENG 3 FUEL FEED 


FUELING/TRANSFER/ 
DUMP SYSTEM 


CROSSFEED 
VALVES 


EQUALIZER 


EMERGENCY 
SHUTOFF 
VALVES 


WALSAS 13N3 N Z 


"апы 


9/61 ‘I ззаашелом 


LLOL 
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, GENERAL 


The basic fuel system consists of four tanks, all lo- 
caled in the wing, which function as a three tank sys- 
tem. Tanks are numbered 2L, 1, 3, and 2R, from 
left to right. On the -100 aircraft, two auxiliary 
tanks, LA and 3A, are installed in the center section. 
Although any tank can supply fuel to any engine, 
tank | normally supplies fuet to engine 1, tanks 2L 
and 2R supply engine 2, and tank 3 supplies engine 3. 


The tanks have necessary sub-systems for engine feed 
and crossfeed, APU feed, quantity indicating, venting 
and scavenging, pressure and gravity fueling, defuel- 
ing, and pressure jettisoning. 


TANKS 2L and ZH 


A fuel flow equalizer permits tanks 2L and 2R to 
act as one tank. The fuel flow equalizer performs as 
two pumps geared together. As fuel goes through 
one side, an equal amount must pass through the 
other side. Should the equalizer gears jam, a bypass 
feature permits continued fue! flow but the equaling 
feature is lost. 


Tanks 2L and 2R have an inboard and outboard com- 
partment for structural reasons. This design keeps 
fuel outboard as long as possible to reduce wing 
bending moments and aircraft drag. The compart- 
ments are connected by an automatic float transfer 
valve. Fuel is used from the inboard compartment 
until about 1,000 pounds remain. 1,000 pounds is 
the capacity of the surge box which contains the 2L 
and 2R tank (boost) pumps. Fuel from the outboard 
compartment is then automatically transferred by the 
float valve to maintain the 1,000 pound surge box 
level unti! the outboard compartment is depleted. 


TANKS 1А and ЗА -/00 


Tanks 1 and ДА and 3 and ЗА operate as single tanks. 


Fuel in tanks 14/3A must be transferred to tanks 
1/3 to be utilized. Pressure transfer is accomplished 
by jet transfer pumps in tanks 1A and 3A. The jet 
pump power source is pressure from the tank pumps 
in tanks 1 and 3. Any time the tank pump(s) in 1 
and 3 are on, pressure is available to the jet pumps. 
if necessary, fuel in tanks ТА/ЗА can be transferred 
ta tanks 1/3 by gravity transfer valves. The gravity 
transfer method leaves approximately 800 pounds in 
each tank which will ultimately be transferred by the 
scavenge system. 
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APU FEED 


The APU is fed from the engine 2 fuel line through 
two DC motor-actuated emergency shutoff valves. 
These valves are controlled by the APU fire control 
and the APU master switch. Any fuel tank that is 
providing fuel to engine 2 is also delivering fuel to 
the APU. 


FUEL QUANTITY INDICATING 


Fuel on board is shown at the engineer’s pane! by a 
total fuel quantity indicator and fuel quantity indi- 
cators for tanks 1/1A, 2L, ZR, and 3/3A. The tota! 
fuel quantity indicator derives its own information 
and does not read the tank quantity indicators. 


The fuel quantity test switch drives ай tank and total 
quantity indicators towards full. The switch should 
not be used during fuel servicing, If the indicators 
are driven to fuel service quantities, fueling is auto- 
matically terminated. 


Fuel quantity/low switches permit selective indication 
of fuel quantity and provide low level warning for 
tanks 2L and 2R inboard and tanks 1A and ЗА. 


MEASURING STICKS 


Dripless measuring sticks in each tank permit a man- 
ual reading of tank quantity. The system consists of 
a float ring with magnets encircling a stick with a 
metal tip. Fuel quantity is determined by pulling 
the stick al! the way down, then raising it until it 
magnetically couples with the float, Quantity, in 
pounds, is read on the stick at the point where it 
enters the wing. 


FUEL TANK VENTING 


Each wing has a vent collector tank located near the 
wing tip. Each tank vents overboard through a stand- 
pipe line containing a flame arrestor in a scoop. The 
scoop is flush with the wing lower surface near the 
wing tip. Any fuel entering the vent lines is captured 
and returned to the tank 2 outboard compartment by 
the scavenge system. 


FUEL TANK SCAVENGE 


The scavenge system removes water from the bottom 
of the tanks and delivers it to the surge boxes where 
it is pumped to the engines. The system also scavenges 
what would otherwise be trapped fuel. Tank pumps 
supply the pressure for the operation of scavenge sys- 
tem jet pumps. 


14.04.02 
SYSTEM DESCRIPTION 


TANK PUMP AND VALVES 


Tanks 1, ZL, 2R, and 3 each have two identical AC 
motor-driven tank (boost) pumps located іп the surge 
box. The pumps in a given tank are powered from 
separate busses. One tank pump can supply the maxi- 
mur fuel requirements of two engines. 


In addition to the tank pumps, each main tank has 
a DC motoractuated tank valve controlled by a fuel 
panel switch or engine fire control (tank 2 valve 
controlted by switch only.) The respective engine 
fire control also controls the DC motor-actuated 
emergency shutoff valve(s) at the engine firewall 


Three DC motor-actuated crossfeed valves are pro- 
vider. Two crossfeed valves can supply all engines 
from any tank. 


All fuel vatves have an in-transit light which illumi- 
nates when the valve motor is energized during valve 
opening or closing. 


PRESSURE FUELING 


Two pressure fueling stations, located just outboard 
of each wing engine, are used to fuei the aircraft. 
[he right fueling station contains the controls and 
indicatars necessary for fueling. А cross-ship isola- 
tion valve Lies the two wings together when fueling 
from one station. Controls in the right fueling sta- 
tion permit the presetting of the quantity of fuel to 
be toaded into each tank, The system then auto- 
matically stops the fueling process when the preset 
level is reached. Controls are provided to pre-check 
this automatic shutoff feature. 


Tanks 2L and 2R are fueled through the outboard 
compariment. Fuel enters the outboard compart- 
ment and flows through the float valve until 1,000 
pounds 15 contained in the inboard compartment. 
The outboard compartment then fills before fuel 
spills through a cross-fill transfer line by gravity into 
the inboard compartment, This ensures that the out- 
board is full before more than 1,000 pounds is put 
inte the inboard compartment, 


Tanks 1A and 3A cannot be fueled unless the re- 
quired fuel load is in excess of the capacity of tanks 
| and 3. When the fueling station quantity indicators 
are preset to a quantity greater than the capacity of 
tanks i and 3, tanks 1A and 3A fueling valves are 
automatically opened to accept the excess fuel load. 
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GRAVITY FUELING 


Tanks 2L and 2R each have only one fueling valve. 
The failure of these valves would require overwing 
gravity fueling. Tanks 1 and 3 have dual fueling 
valves and pressure fueling can be accomplished 
through a single valve. Gravity fueling is not available 
for tanks | and 3. 


DEFUELING 


Defueting is accomplished by applying suction to the 
fuel hose adaptors or by operating the tank pumps. 
DC motor-actuated defueling/dump valves are in the 
lines that connect the engine feed system to the fuel 
manifold for outflow to the adaptors. These are the 
same valves that allow fuel to be moved from a tank 
during fuel jettison. These valves are controlled by 
defuel switches on the control panel at the right fuel- 
ing station. 


FUEL JETTISON 


The master jettison switch opens the cross-ship isola- 
tion valve, both wing jettison valves and, if installed, 
tank 1A and 3A gravity transfer valves. The master 
switch also arms the four tank dump valve switches. 
The four tank dump valve switches open the tank 
dump/defuel valves. All valves are DC-motor actuat- 
ed. 


When the fuel in the 2L or 2R inboard tank is re- 
duced to under 1,000 pounds, fuel is transferred from 
the outboard section but not fast enough to replace 
the fuel being burned and jettisoned. To protect 
against fuel starvation, the dump valve automatically 
closes whenever the inboard compartment fuel level 
drops to 900 pounds. As soon as more fuel is trans- 
ferred from the outboard compartment, the valve 
automatically reopens. The 2L and 2R dump valves 
will continue to cycle, as indicated by the in-transit 
lights on the jettison panel, until the fuel level drops 
to the automatic shutoff level of 4,000 pounds (8,000 
total in tank 2). Automatic shutoff level is also 8,000 
pounds for tanks I and 3. 


Jettison rate is proportional to the number of operat- 
ing tank pumps. The jettison rate with all tank 
pumps operating is 4,500 pounds per minute. 


— 
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ADDITIONAL PROCEDURES 


ENGINE PUMP OPERATION WITH 
SUCTION SHUTOFF OR PUMP 
SHUTOFF VALVE CLOSED ---------- 01.01 

ATM LUBE HIGH TEMPERATURE OR 
LOW PRESSURE LIGHT ON 

ATM PUMP OUTPUT LOW PRESSURE 
OR CASE DRAIN HIGH TEMPERATURE 
LIGHT ON 

ENGINE PUMP OUTPUT LOW PRESSURE 
OR CASE DRAIN HIGH TEMPERATURE 
LIGHT ON 

ATM OVERSPEED TEST 


CONTROLS AND INDICATORS 
HYDRAULIC SYSTEM CONTROL PANEL - - 02.01 


HYDRAULIC CONTROLS -->---------- 02.04 
SCHEMATICS 
HYDRAULIC SYSTEM --------------- 03.01 


SYSTEM DESCRIPTION 


HYDRAULIC POWER ---------------- 04.01 
ENGINE DRIVEN PUMP CONTROLS 
Suction Shutoff 
Pump Shutoff 
Fire Pull Handle 
AIR TURBINE MOTORS 
POWER TRANSFER UNITS ------------ 04.02 
ELECTRIC PUMPS 
RAM AIR TURBINE 
WARNING LIGHTS 
Pump Low Pressure 
Case Drain High Temperature 
Reservoir Low Quantity 
Reservoir High Temperature 
Air Turbine Motor Lubrication 


15.00.01 
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ENGINE PUMP OPERATION WITH SUCTION 
SHUTOFF OR PUMP SHUTOFF VALVE CLOSED 


If either valve is closed, an entry must be made in 
the logbook. Include the time of operation and 
whether the engine was running or windmilling. 


‘ATM LUBE HIGH TEMPERATURE OR LOW 
PRESSURE LIGHT ON 


Turn ATM off. 


ATM PUMP OUTPUT LOW PRESSURE OR CASE 
DRAIN HIGH TEMPERATURE LIGHT ON 


Turn ATM off, 


ENGINE PUMP OUTPUT LOW PRESSURE OR 
CASE DRAIN HIGH TEMPERATURE LIGHT ON 


1 Turn off engine pump shutoff switch. 
42. Restore system pressure if possible. 
ATM OVERSPEED TEST 


If an ATM overspeed test is accomplished, it will be 
necessary to turn the ATM control to OFF and to 
cycle circuit breakers 2L-13 or 2L-19 before turning 
the control back to AUTO in order to release the 
ATM overspeed fockout. 
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HYDRAULIC SYSTEM 


RESERVOIR QUANTITY INDICATOR 


2M12 - ОТҮ 


ATM LUBE MONITOR LIGHTS 


Hi TEM - Oil temperature axceeds limit. 
LO PR - Pressura is below limits. ATM 
run signal arms light. 


ATM SWITCH 


OFF - ATM is shutdown. 

AUTO ATM runs with a decrease in 
its systam pressura. 

ON - ATM runs constantly without 
cycling. 

OVSP - Activates overspeed shutdown 

TEST to lockout ATM. 


2113 - ATM PUMP CONT & IND SYS В. 
2119 - ATM PUMP CONT & IND SYS С. 


ATM PUMP MONITOR LIGHTS 
HI TEM- Casa drain fluid temperature 
exceeds limit, 

Pump output pressure is balow 
limit. ATM switch must be 

in ON or OVSP TEST to arm 
both lights. 


LO PR - 


PTU SWITCH 


Pressing switch illuminates flowbar and 


starts PTU if assaciated system is pressurized. 


Prassing again stops PTU and flowbar goes 

out, 

2114, 15 - PTU CONT & IND, SYS B, A, 
SYS C, D. 


RAM AIR TURBINE 
SWITCH/INDIC ATOR 


Pressing switch deploys RAT and places 
it in operation. 

UNLKD - RAT uplocks are released. 
PRESS Prassure is being supplied. 
1L3- RAT AUTO DEPLOY. 

1814 - RAT MAN DEPLOY. 

3610 - IND LT RAT. 
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RESERVOIR FLUID MONITOR 


LIGHTS 
LO OTY 
HI TEM 


Reservoir quantity low. 
Reservoir fluid temperature 
exceeds limit. 

2М14, 18, 18, 20 - RSVR. 


SUCTION SHUTOFF SWITCH 


Controts valve on suction side af pump. 

Valve also controlled by fire pull, 

ІМ - Valve opens and flowber shows 
switch position. 

OUT - 
position. 

1L 15, 16, 17, 18 - PUMP & FIREWALL 


2M15, 17, 19, 21 - IND t T PUMP. 


PUMP SHUTOFF SWITCH 

Controls depressurizing valve. Valve is 

also controlled by fire pull. 

IN - Valve opens and towbar shows 

switch position. 

Pump is depressurized and OFF 

shows switch position. 

1115, 16, 17, 18 - PUMP & FIREWALL 
SHUTOFF VALVE 
CONT. 

2М15, 17, 19, 21 - IND LT PUMP. 


OUT - 


АС PUMPS 


HAM AIR 
TURBINE 


AC PUMP SWITCH 

IN - Pump starts and ON shows switch 
Position, 

OUT - Pump shutdown and ON goes out. 

2110 - AC HYD MOTOR IND, 

2L12 - AC PUMP B3, 

2L22 - AC PUMP C3. 


ENGINE DRIVEN PUMP 
MONITOR LIGHTS 

HI TEM - Casa drain fluid temperature 
exceeds limit. 

Pump output pressure is balow 
limit. Engine pump switches 
must bs in to arm light. 
2M15, 17, 19, 21 - IND LT PUMP. 


LO PR - 


SYSTEM PRESSURE INDICATOR 
4M13 - PRESS 


15.02.01 


Valve closes and OFF shows switch 


SHUTOFF VALVE CONT. 
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HYDRAULIC CONTROLS 


CODE/CONDITION 


SYS А PRESS | MEN 
SYS B PRESS ШШШ 
SYS С PRESS ШШШ 
SYS D PRESS 

AIRPLANE IN CRUISE FLIGHT 


BRAKE ACCUM - 
me ALT 


AIR 
SUPPLY 


AIR 
SUPPLY 


(M) 
E), 
IS. 
ж v 
КН? 
n PTU 
TO FLIGHT TO FLIGHT TO FLIGHT TO FLIGHT 
CONTROLS CONTROLS CONTROLS CONTROLS 
AND AND AND 
TAILSKID NORM BRAKES GEAR AND DOORS 
NOSE STEERING 
ALT BRAKES 


* CLOSED BY FIRE PULL F1-5002-15-003 


TO FLIGHT 
CONTROLS 


CODE/CONDITION 
SYS A PRESS ms 
SYS B PRESS ma 
SYS C PRESS wa 


SYS D PRESS m 
AIRPLANE IN CRUISE FLIGHT 


AIR 
SUPPLY 


LANDING GEAR 
AND STEERING 


STABILIZER 


MECH AS LIMITER 


IN 


AIR 
SUPPLY 


TO FLIGHT 
CONTROLS 


W3LSAS ОППУЧОАН 


H3MOd ОППУЧОАН 
246171 AHYNH83J 


ИШ 


S3NITHIV QTHOM SNVYL 
яоовамун ІНӘІЛЗ 


SOLLVIN3H9S 


L0O'EO SL 


July 10, 1975 
HYDRAULIC POWER 


HYDRAULIC POWER 


There are four separate and independent 3000 PSI hy- 
draulic systems. Hydraulic power is used to operate 
the fully powered flight controls, trailing edge flaps, 
leading edge slats, spoilers, landing gear, main wheel 
brakes, tail skid and nose wheel steering. 


The hydraulic power panel is located on the engineer's 
upper instrument panel. The pilots annunciator panel 
has one hydraulic system warning tight that comes on 
when any warning light on the engineer's hydraulic 
panel is on. 


The four hydraulic systems are identified as A, B, C, 
and D. Each system has an engine driven pump as 
the primary source of pressure. System A engine 
Pump 15 driven by engine Nc. 1. System В and С 
engine pumps are driven by engine No. 2. System D 
engine pump is driven by engine No, 3. 


Each system has a backup source of pressure. System 
A has a power transfer unit (PTU). This is a motor 
pump with the motor portion powered by system B 
and the pump portion, that produces pressure, in 5у5- 
tem А. System D also has a power transfer unit, 
transferring power from system C to system D. 


Systems B and C each have an air turbine motor 
(ATM) which is driven from the aircraft's pneumatic 
duct. Systems B and C also have AC electric pumps, 
provided primarily for ground operation. System B 
also has a ram air turbine (RAT). This is a self con- 
tained unit that is deployed into the airstream as a 
source of hydraulic power in flight with all engines 
below 51% Ма or al! four engine pumps shut down 
and both ATM's off. 


АН normal servicing and maintenance is done in the 
hydraulic compartment. Alt the major hydraulic 
power system components are located here, This is 
an unpressurized area in the fuselage between the 
main gears and is not accessible in flight, 


ENGINE DRIVEN PUMP CONTROLS 
SUCTION SHUTOFF 


One guarded switch controls the suction shutoff valve 
of each engine pump. When the suction shutoff switc 
Is in, the flowbar is on and the motor driven shutoff 
valve is open. The flowbar is the indication that the 
switch is on. Turning the switch off closes the suc- 
tion shutoff valve, turns out the flowbar and turns on 
the off legend. The off legend is an indication of 
switch position. 
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15.04.01 
SYSTEM DESCRIPTION 


PUMP SHUTOFF 


One guarded switch provides on-off control of each 
engine pump depressurizing valve. When the pump 
shutoff switch is in, the flowbar is on, and the pump 
automatically varies its displacement to produce maxi- 
mum output at approximately 2850 PSI, reducing to 
zero output at 3000 PSI. The flowbar is the indica- 
tion that the switch is in. Pressing the switch off 
energizes the pump depressurizing valve solenoid 

and stops pressure output from that pump, turns 

out the flowbar and turns on the off legend. The 
off legend is the indication of switch position. 


FIRE PULL HANDLE 


The fire pull handle also controls the suction shutoff 
valve and the pump depressurizing valve. Pulling the 
fire pull handle will shut aff fluid to and depressurize 
that engine pump. In the case of engine No. 2 this 
will shut down system B and C engine driven pumps. 
The switch flowbars however, wilt remain on until the 
respective engine pump switches are turned off. 


AIR TURBINE MOTORS 


System B and C have air turbine motor driven pumps 
located in the left and right fuselage wheel well fair- 
ing area. The air turbine motors are driven by air 
from the aircraft's pneumatic duct. Overspeed pro- 
tection is provided which will close the air valve 
stopping air turbine motor operation. Each air driven 
motor is controlled by a rotary switch with four posi- 
tions as follows: 


OFF - The air valve supplying the air turbine 
motor is closed. 


AUTO - The air turbine motor will operate 
for a timed interval only during the time that 
system pressure is below normal. 


ON - The air turbine motor will operate contin- 
uously maintaining normal system pressure. 


OVERSPEED TEST - A false overspeed signal 
is introduced into the air turbine motor control 
circuit and stops the air turbine motor. 


Operation of the air turbine motors is indicated on 
two tachometers; one for system B and one for SyS- 
tem C, The normal air turbine motor operation is 

in the 3700 RPM green band. 


If the air turbine motor is keeping system B or C 
in operation, the switch could be selected to ON 
to avoid cycling. 


15.04.02 
SYSTEM DESCRIPTION 


POWER TRANSFER UNITS 


There are iwo power transfer units, one with the 
motor portion in system В and the pump portion in 
system A, transferring power from system В to A, 

A similar unit transfers power from system С to О. 
When the power transfer unit is the only source of 
pressure, system pressure will be about 2500 PSI. This 
is the result of a pressure loss in the transfer of power. 
One switch controls the operation of each power trans- 
fer unit. Pressing the switch on starts the power trans- 
fer unit and turns on the flowbar. Pressing the switch 
off staps the power transfer unit and turns off the 
Howbar, 


ELECTRIC PUMPS 


System B and C each have an AC electric pump pro- 
vided primarily for ground operation and checkout of 
systems, One switch controls each electric pump. 
Pressing the switch on starts the electric pump and 
illuminates the an legend. Pressing the switch off 
stops the electric pump and turns off the on legend. 
Starting both electric pumps and both power transter 
units will pressurize all Four systems. 


RAM AIR TURBINE 


The ram air turbine is a propeller driven hydraulic 
pump designed specifically to power system B primary 
flight controls. The tam air turbine will extend 
through doors in the underside of the fuselage forward 
of the hydraulic compartment, Automatic deploy- 
ment takes place in flight if all three engines fail or if 
alt engine hydraulic pumps and air turbine motors 

are shutoff. When the ram air turbine is deployed, 
the unlocked light wil! be on. When the ram air tur- 
bine pump reaches operating pressure the pressure 
light will be on. The ram air turbine may also be de- 
ployed manually by pressing the switch, The indi- 
cations will be the same as for automatic deployment. 


WARNING LIGHTS 
PUMP LOW PRESSURE 


There is one low pressure light for each engine pump 
and each air turbine motor pump. This light will 
come on when pressure is too low for normal oper- 
ation. The air turbine motor low pressure light is 
armed when the ATM is selected to on or overspeed 
test. The engine pump low pressure tight is onty 
armed when the suction shutoff switch and the pump 
shutoff switch are on. 


CASE DRAIN HIGH TEMPERATURE 


There is one case drain high temperature light for each 
engine pump and each air turbine motor pump. This 
light will come on when the case drain fluid temper- 
ature is too high for normal operations. 
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RESERVOIR LOW QUANTITY 


Each system reservoir has a low quantity light that 
comes on when the fluid level is too low far normal 
operation. 


RESERVOIR HIGH TEMPERATURE 


Each system reservoir has a high temperature light 
that comes on when the temperature of fluid re- 
turning to that reservoir is too high for normal 
Operation. 


AIR TURBINE MOTOR LUBRICATION 


Each air turbine motor gear box lubrication system 
has two warning lights. The high temperature light 
comes on when the gear box oil is too hot for nor- 
mal operation, The low pressure light comes on 
when the gear box oil pressure is too low for nor- 
mal operation, The high temperature light is armed 
all the time. The low pressure fight is armed when 
the air turbine motor has a run signal. 
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ADDITIONAL PROC. ------------------ 01.01 
Engine Änti-Ice Valve Does Not Open 01.01 
Engine Anti-lce High Pressure Light On 01.01 
Wing Anti-lce Duct Fail Light On 01.01 
Wing Апу се Ovht Light On 01.01 
Air Data Sensor Heat Alpha Off Light On 01.01 
Windshield Damage 01.01 
Windshield Heat Fault Light 01.01 
Drain Mast Heater Light On 01.01 
CONTROLS AND INDICATORS ---------- 02.01 
Engine and Wing Anti-Ice Controls 02.01 
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Heater Panels 02.02 
Windshield Heat Controls 02.03 
Windshield Wiper Controls 02.04 
SYSTEM DESCRIPTION ---------------- 04,01 
Wing Anti-Ice 04.01 
Wing Anti-ice Operation 04.01 
Engine Inlet Cow! Anti-ice 04.01 
VHF Antenna Anti-Ice 04.02 
Windshield Heat, Side Windows and 
De-Fog Fan 04.02 
Windshield Rain Repellent 04.02 
Windshield Wipers 04.03 
Windshield Washers 04.03 
Air Data Sensor Heat 04.03 
Ice Detector 04.03 
Water Supply and Drain Line Heaters 04.04 


December 6, 1974 
ICE AND RAIN PROTECTION 


ENGINE ANTI-ICE VALVE DOES NOT OPEN 


if the heat light does not come on after the switch is 
turned on, or the heat light goes out when system 
operating, ice may build up on the cowl lip. Consider- 
ation should be given to reducing thrust on the affect- 
ed engine to minimize fan blade damage in event of 
се ingestion. 


ENGINE ANTI-ICE HIGH PRESSURE LIGHT ON 


The anti-ice valve has faited to regulate pressure. Con- 
tinue to operate system as required, The pressure 
relief valve will maintain proper pressure within the 
cowl lip. 


WING ANTI-ICE DUCT FAIL LIGHT ON 
A probable rupture in the affected duct. 


l, Turn off both wing anti-ice systems. 


2. Avoid icing conditions. 


WING ANTI-ICE OVHT LIGHT ON 
Automatic system unable to control temperature. 


1. Turn off auto switch and observe thai valve open 
lights goes out. 


2. When overheat light goes out, system may be 
turned on again by using manual switch. 


3, When overheat light iiluminates, close manual 
switch and continue with steps 2 and 3 as long 
as icing conditions exists. 


AIR DATA SENSOR HEAT ALPHA OFF LIGHT ON 


This could result in a false signal to stall warning or 
autothrottle systems. 


1 With left off light on; turn off No. 1 stall warn- 
ing and autothrottle switch. 


2. With right off tight on; turn off No. 2 stall warn- 
ing and autothrottte switch, 


WINDSHIELD DAMAGE 


If delamination or shattering of the thin tempered 
outer glass (front face} occurs, vision may become 
obscured. 


Windshield heat becomes incperative and the affected 
control panel will indicate failure. No aircraft or 
cabin altitude change is necessary. 


Pull retated circuit breaker(s) for damaged window(s). 


Allow window to cool as much as possible, then oper- 
ate windshield washer system to assist the airstream 

in removing the glass particles. Reduced airspeed may 
be necessary to allow fluid to cover windshield. 
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16.01.01 
ADDITIONAL PROCEDURES 


WINDSHIELD HEAT FAULT LIGHT 


+ Intermittent fault light indicates system is operating 


on the overheat temperature sensor. Allow system 
to operate this way until fault can be corrected. 


Steady fault light imdicates loss of heat to related 
windshield, 


1. Jf the WINDSHIELD PWR breaker (2B-16/19) 
and WINDSHIELD CONT breaker (2B-15/18) 
are closed, open the associated control breaker, 
pause a few seconds, and reclose breaker. 


2. If WINDSHIELD PWR breaker (2B-16/19) is 
open, the associated WINDSHIELD CONT 
breaker (2B-15/18) must be opened prior to 
closing the power breaker. Close control 
breaker after power breaker is closed, 


If fault light remains on consideration should be 


n given to ice accumulation. 


DRAIN MAST HEATER LIGHT ON 


Indicates related heater element failure or temperature 
below normal. 


If fight remains illuminated for more than а few sec- 
onds, select other heater. Light should go out as 
unit warms up. 
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ENGINE AND WING ANTI-ICE 


WING ANTI-ICE 


LEFT, r— — RIGHT — — 


(ст DUCT ҒАН LIGHT 
Temperature around duct is 
p AUTO MANUAL. TEST AUTO — MANUAL excessive, Tested with ECS 


area overheat test switch, 


= ir Т 
ШЕ || om | 
| OPEN | 


WING ANTI-ICE TEST SWITCH 


Bypasses air/ground sensing to 
check system when airplane is 
on the ground with power and 
air pressure available. 


31 
| OPEN | 


MANUAL SWITCH 


IN - OW indicates switch position. 
Bypasses automatic contro! unit 
and energizes wing anti-ice valve 
to open with pressure. 


OUT - Deactivates manual mode. 
AUTOMATIC SWITCH OPEN - Pressure in wing heating duct, 
IN - ON indicates switch position, manual or automatic. 


Energizes wing anti-ice valve 2022 - WING ANTI-ICE CONT. 
to open with pressure. 

OUT - Deactivates automatic mode. 

OVHT - Slat temperature excessive 
either automatic or manual. 


| ENGINE ANTI-ICE 


HEAT LIGHT 
Pressure in cowl VHF ANT 
leading edge. AMTI-ICE 


VHF ANTENNA 
ANTI-ICE LIGHT 

Light on indicates no heat 
to VHF antanna when 

No. 2 angine anti-ice is on. 


CONTROL SWITCH 


IN - ON indicates switch position. 

Energizes valve to open with pressure. 
No, 2 switch also activates VHF antenna 
anti-ice, 

HI PR - Indicates overpressure in cowl, System 
will continue to function using overpres- 
sure relief valve. 

DUT - Deactivates system. 

2015, 19, 20 - ENG ANTI-ICE. 


(5660) 


Трир ES5óSen> 


16.02.02 1011 FLIGHT HANDBOOK April 29, 1977 
CONTROLS ANB INDICATORS TRANS WORLD AIRLINES ICE & RAIN PROTECTION 


AiR DATA SENSOR HEAT AND DRAIN MAST HEATER PANELS 
(C & W PANEL) 


ICING LIGHT ІСІНЕ 

ісе оп icing probe. 

2012, 13 - ICE SENSOR AC, DC. 

ALPHA (ANGLE-OF-ATTACK! 
HEATER SWITCH 


IN - Energizes the teft and right alpha probe 
heaters. 

OFF - Indicates heater failure or temperature be- 
low normal. On cold days it may take az 
much as five minutes to reach operating 


MAST LIGHT INHIBIT SWITCH 


Pressing switch extinguishes the off legand if the mast 


temperature. 
heater has failed. Off remains illuminated after press- OUT - OFF indicates switch position and de-ener- 
ing switch if the pitot probe haater has failed. gized heat. 
2E12, 22 - LEFT ALPHA HEAT, RIGHT ALPHA 
HEAT. 


TEMP 
PROBES ALPHA 


pe 


FIRST OFFICER'S PITOT 


CAPTAIN'S РПОТ HEAT TEMPERATURE PROBE 


SWITCH HEAT SWITCH HEATER SWITCH 
IN - Energizer captain's left and IN - Energizes first officer's ІМ - Energizes left and right 
right pitot mast and probe left and right рио: mast température probe heaters. 
heaters. and probe heaters. OFF - indicates heater failure. 
OFF - Indicates heater failure. OFF - Indicates heater failure. 
OUT - OFF indicates switch posi- 
OUT - OFF indicates switch posi- OUT . OFF indicates switch posi- tion and de-energized heater. 
tion and de-enérgizes tion and de-energized 2E19, 20 - TOTAL TEMP, L - R. 
heater. heater. 
3H14, 2E18 - CAPT PRI PITOT 2E16, 17 - F/O SEC, F/O PRIM, 
MAST HEAT, PITOT 
CAPT SEC. 


FLIGHT WASTE WATER 
СОЙ PUMP mDRAM BAST HTRS— 


FLUSH PUMP LIGHTS FWD & AFT DRAIN MAST HEATER SWITCH 


FWD/AFT indicates failure of one or mora of three IN  - Enargizes the No. 1 mast heater and de-ener- 
flush pumps per system. gizes the No. 2 heater, 
283, 6, 9 - FWD LAV FLUSH PUMP NO. 1, NO. 2 MID 1/AFT 1 indicates heater failure or 

NO. 3. AFT PUMPS C8’S ON RIGHT temperature below normal. 

GALLEY PANEL. OUT - Energizes the No. 2 mast heater and de-ener- 


gizes the No, 1 heater. 
MID 2/AFT 2 indicates heater failure or tem- 
perature below normal. 


(56591 ZE 13, 14, 15 - DRAIN MAST CONT IND, MID, AFT. 
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^^ WINDSHIELD HEAT CONTROLS 


— 


WINDSHIELD HEAT TEST SWITCH 
With windshield heat switches OUT or IN and side window heat 


DEFOG FAN CONTROL 
SWITCH 


IN - Energzes defog fan. ON is switches IN, pressing test switch tests windshields and side windows. 
illuminated to show switch Test result and test light indications are as follows: 
position only. NORMAL - Six fault lights cycle on and off 


OUT . De-enorgizes defog fan and 
ON is axtinguished. 
2013 - WINDSHIELD DEFOG 4 
F/O WIPER PWR. 


at one to two cycles per second. 
CONTROL CIRCUIT FAULT - Fault light is illuminated steadily. 
OVERHEAT CONTROL CIRCUIT FAULT 
Fault light flashes than goes out. 
HEATER ELEMENT BURNED QUT 
Fault light is on before test; during test, FAULT light cycles on and 
off at one to two cycles per second. 
2B18 - RIGHT WINDSHIELD CONT. 


WINDSYIELD HEAT 


С БЕ 


ңдаа A „9 
AF A ка 


CAPTAIN'S WINDSHIELD ТУ WINDOW HEAT CONTROL 


HEAT CONTROL SWITCH SWITCHES 

OUT + IDLE із illuminated when- OUT Window heat system de-energizad. 
ever power is applied to the OFF is illuminated to show switch 
airplane and shows switch position only. 
position. Low temperature IN - System operating on normal cycle. 
warmup cycle is operating. OFF is extinguished. 

IN - Normal temperatura control FAULT - On steady indicates no heat to 
systam is operating. IDLE window. 
is axtinguished. On and off intermittently - 

FAULT - On steady indicates no heat window is operating on overheat 
to window. controller. 
On and off intermittently - 2812, 13, 14, 20, 21, 22 - SIDE WINDOWS. 


window is operating on over- 
heat controller. 
2815, 16, 18, 19 - WINDSHIELD CONT, 
PWR. 
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WINOSHIELO WIPER CONTROLS 


WINDSHIELD WIPER 
CONTROL SWITCH 


Controls on, off, and speed of 
respective windshield wiper. 


3H 15, 17 - CAPT WINDSHIELD 


WINDSHIELD WASHER 

PUMP SWITCH 

Momentary switch, when pressed, oper- 
ates washer pump and applies fluid to both 
windshields until pressed again. Volume is 
controlled by knobs located on left & right 
side panels, 


2C 21 - WINDSHIELD WASHER PUMP 


WIPER CONT, PWR 


WINDSHIELD WASHER CAPTAIN'S 
PUMP LIGHT 


PUMP ON is illuminated to in- RAIN REPELLENT SWITCH 


dicate that the pump is operating 


Pressing momentary switch 


2С 19 -WINDSHIELD WASHER releases measured amount of fluid 


(5975) 


CONT to respective windshield. 
111,2 — RAIN REPELLENT 


НЕРЕ Ем 


FIRST OFFICER'S 


2013-15 - F/O WIPER 
PWR AND CONT 


Tu ------ U - 5 
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WING ANTI-ICE 


The wing leading edge slats outboard of each pod are 
anti-iced by engine bleed air. Anti-ice air is obtained 
from the pneumatic manifold. A pressure regulating 
shutoff valve in each wing controls airflow down- 
stream of the valve. A telescoping duct connects the 
supply duct to the anti-ice (piccolo) ducts in the stat 
leading edges. The piccolo ducts are perforated and 
direct the air against the slat skin. The slats may be 
heated when extended or retracted. 


The left and right wing anti-ice systems are activated 
and monitored separately by switches and lights on 
the wing anti-ice panel. The system is normally oper- 
ated in the automatic mode. The manual mode is 
used only if the regulating shutoff valve fails to open 
in the automatic mode. 


During automatic operation, a temperature controller 
maintains slat skin temperature below 108°C. When 
this temperature is reached, the valve closes. The 
valve remains closed until the temperature has de- 
creased to 38°C, then reopens to repeat the cycte. 
An overheat light tn the switch light iluminates if the 
slat skin temperature reaches 120°C. A duct fail 
light on the control panel illuminates when the bleed 
air area overheat warning system senses an excessive 
temperature around the anti-ice supply ducts. 


WING ANTI-ICE OPERATION 


The system cannot be operated on the ground, ex- 
cept for testing. The ieft and right systems are 
identical. The systems can be operated separately 
but the operation of one without the other ts not 
recommended. Ice accumulation on only one wing 
could result in serious contro! problems. 


AUTOMATIC OPERATION 


When the automatic switch light is pressed in, the 
wing anti-ice control circuit is energized, the engine 
high pressure bleed air valves are signalled to open, 
and the mixing ejector allows the necessary hot air 
to the anti-ice regulating shutoff valve. When the 
shutoff valve opens, the open legend in the manual 
switch light comes on. The skin temperature sensor 
in the wing slat is a dual sensor unit. One sensor 
controls the anti-ice valve and the other controls the 
overheat light. When the slat skin temperature 
reaches 1209C, the overheat light illuminates. Turn- 
ing off anti-ice allows the slat to cool. There is no 
automatic shutdown for wing overheat. When the 
slat temperature reaches 38°C, the overheat light goes 
out. The wing anti-ice may then be operated manu- 
ally using the overheat indications. 
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SYSTEM DESCRIPTION 


MANUAL OPERATION 


The manual mode of operation overrides the auto- 
matic mode. If the open light does not illuminate 
when the automatic switch is pressed in, the manual 
switch may be used, The valve will open and the 
open light will illuminate. When operating in the 
manual mode, the temperature controller is deacti- 
vated. 


TESTING WING ANTI-ICE ON THE GROUND 


When either automatic or manual switch light 15 
pressed in and air pressure is available, pressing the 
test switch will open the wing anti-ice valve and the 
open light will come on. When the test switch is 
released, the valve closes and the open legend goes 
out. 


ENGINE INLET COWL ANTI-ICE 


The engine inlet cowl and the Ру probe on each 
engine are anti-iced by low pressure bleed air. Anti- 
icing airflow is controlled by a pressure regulating 
shutoff valve. When the engine anti-ice valve is open, 
it supplies bleed air to a distribution ring in the nose 
сом! and to the body of the P, probe. The distribu- 
tion ring incorporates a series of holes through which 
anti-icing air is directed against the cow! inner skin, 
then exhausted into the engine fan inlet. A spring- 
loaded relief valve is provided to prevent overpressure 
in the nose cowl plenum. 


The three engine anti-icing systems are individually 
activated and monitored by switches and lights lo- 
cated on the pilot overhead panel. When the engine 
anti-ice switch light is in, system operation is initi- 
ated and the heat light 15 ifluminated. The operating 
condition of each system is sensed by two pressure 
switches. These switches are located just downstream 
of the engine anti-ice valve. Pressure downstream of 
the regulating valve will illuminate the heat light, 
showing that the valve is open. The other switch, 
set to show excessive pressure, will illuminate the 
high pressure light. 


16,04,02 
SYSTEM DESCRIPTION 


ENGINE INLET COWL ANTI-ICE (Cont'd) 
HIGH PRESSURE LIGHT 


The engine anti-ice valve functions as a pressure requ- 
lator. During normal operation, pressure in the engine 
anti-ice supply duct is automatically controlled to 
the distribution ring. If the anti-ice valve should fail 
to regulate and allow the pressure to exceed limits, 
the high pressure switch will turn on the high pres- 
sure light. If anti-ice duct pressure becomes exces- 
sive, a pressure relief valve located in the inlet cowl 
leading edge plenum opens, spilling the excess air 
overboard. The system may be operated safely with 
the high pressure light on as the pressure relief valve 
will vent excessive pressure overboard. In the event 
of an electrical or mechanical failure of the anti-ice 
valve, it can be manually locked open for dispatch. 


VHF ANTENNA ANTI-ICE 


The VHF antenna anti-ice system prevents ice ac- 
cumulation an the No, 1 VHF antenna located on 
top of the forward fuselage. The antenna is anti-iced 
by hot air from number two and three packs. 

The airflow to the antenna is controlled by two 
electrically operated shutoff valves, one from each 
pack, When one or both valves are open, air is 
ducted to the VHF antenna. The VHF antenna 
anti-icing system is inoperative on the ground. This 
prevents overheating of the VHF antenna due to in- 
sufficient airflow. 


The VHF antenna anti-ice annunciator light is located 
on the engineer's annunicator panel. It is illuminated 
during flight any time both VHF antenna shutoff 
valves fail to open when the number 2 engine anti-ice 
switch is on. The VHF antenna anti-ice light is ex- 
tinguished whenever one or both of the VHF antenna 
anti-ice shutoff valves has opened. 


The VHF antenna is automatically anti-iced in flight 

when the number two engine anti-ice contro! switch 

is on and the number two or three pack flow control 
valves are open. 


WINDSHIELD HEAT, SEDE WINDOWS AND DE- 
FOG FAN 


The windshield and side window temperature controls 
incorporate electric heaters and temperature sensors 
embedded in the windows. The windshield has a 
conductive coating beneath the outer glass abrasion 
shield. The side window conductive coating is be- 
tween the thick acrylic layers. 
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The windshield heat control panel, on the pilot over- 
head, has six switch lights for controlling heat. There 
is also a defog fan switch and a test button for check- 
ing the system. The two windshield switches have 
idle (out) and on (in) positions. The idle position 
provides low heat to the windshietds. The on posi- 
tion provides normal heat. Pulling the system circuit 
breakers is the only way to turn off the heat, 


The four side windows have on (in)/off(out) switches 
which provide normal heat when on. The normal 

heat to all windows is applied through a ramp sched- 
uler to prevent sudden heat changes in the windows, 


WINDSHIELD FAULT LIGHTS 


There are fault lights in each of the switch lights. 
When the switches are in position to apply heat to 
the windows, the fault light is armed to indicate a 
malfunction in the circuit. The test switch provides 
a means to check the control circuits. When the test 
switch is pressed, all fault lights cycle on and off at 
about two times per second. Windshields wil! test 

in either the idle or on position; the side windows 
must be on to test. 


DEFOG FAN 


The defog fan is provided to assist in windshield 
warm up after the aircraft has been cold soaked, lt 
blows ambient cockpit air over the windshields and 
the forward side windows. If the airplane is cold 
soaked, the defog fan should be turned on to prevent 
fogging and to assist in warming the windshield to 
operating temperature. 


WINDSHIELD RAIN REPELLENT 


The system consists of a pressurized fluid container 
and a manifold with a pressure gauge and float type 
quantity indicator. The fluid is distributed to the 
windshields through four nozzles supplied by solenoid 
valves and electric timers. The timers and solenotd 
valves are activated by push-buttons on the captain's 
and first officer's windshield wiper panels. Each time 
one of the buttons is pressed, a measured amount of 
fluid is sprayed on that windshield. 


The fluid container is an aerosol pressurized throw- 
away can located outboard of the first ACM seat. 
The pressure gauge on the manifold has a green band 
and a red band to indicate system pressure. A float 
gauge with a refill mark shows the fluid levet, Nor- 
mal indications are pressure in the green band and 
refill mark out of view. 


May 20, 1976 
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WINDSHIELD RAIN REPELLENT {Cont‘d) 


The captain's and first officer's controls may be 
operated individually. Fluid applications may be 
necessary every two to five minutes depending on 
rain intensity and airspeed. Windshield wipers may 
be used with repellent if required Rain repeltent 
should not be used on a dry windshield or jn light 
rain. 


WINDSHIELD WIPERS 


The captain and first officer have identical wiper con- 
trols. Each can select off, low, or high for his indivi- 
dual wiper, The high position gives about twice the 
wiper speed as the low position, When turned off, 
the wiper motor drives the blade to a parked position 
at the windshield base. Windshield wipers may be 
operated with rain repellent for better visibility. 

[hey are also used with windshield washers for wind- 
shield cleaning. 


WINDSHIELD WASHERS 


The windshield washer system is provided to spray 
washer fluid on the windshield panels. Although 
normally used for windshield cleaning, it may also 
be used to assist in removing a shattered outside sur- 
face on a windshield. The windshield washer has a 
one gallon capacity reservoir and a spray system con- 
sisting of an electrically operated pump, a control 
switch, two manual contro! valves, and two spray 
nozzles for each panel. 


The manual control valves, tocated on the pilots' left 
and right consoles, open the line for the fluid and 
adjust the rate of flow to the windshield panel. With 
the control valves open, the system is operated by 
pressing the on/off pump switch on the captain's 
windshield wiper panei. The pump witl continue to 
run until the switch is pressed a second time. The 
pump on light is turned on with the pump switch 
pressed in. When the system is not in use, the 
manual control valves should be turned off to pre- 
vent inadvertent siphoning of the fluid. 


AIR DATA SENSOR HEAT 


The air data sensor heat controls and indicators are 
on the pilot overhead panel. The panel contains 
four switches with two off legends in each switch. 
When the switches are out the off legends illuminate, 
Normal operation is with all switches latched in and 
all off lights out. 
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PITOT/STATIC PROBES 


Each of the four pitot/static probes has dual heating 
elements, one for probe and one for mast. Each off 
light monitors both heaters in each pitot/static probe, 
A mast inhibit switch is provided to determine 

which heater is inoperative if an off light illuminates. 


TOTAL. AIR TEMPERATURE PROBES 


The two total air temperature probes have single 
heaters, The switch light has an off light for each 
probe. The off light wilt illuminate if there is a loss 
of heat to the related probe. 


ALPHA SENSORS 


There is a dual heating element in each of the two 
alpha (angle of attack) sensors. Each sensor has an 
internal thermostat which reverts to a low heat when 
the sensor is sufficiently heated. The off light goes 
out when the probe is heated to normal operating 
temperature, The off light comes on if there is a 
loss of heat to the probe. 


ICE DETECTOR 


The ice detector system consists of an ice detector 
mounted on the left side of the fusetage just aft of 
the radome and an icing caution light located on the 
pilots C and W panel. The detector probe vibrates 
ultrasonically at a resonant frequency of approxi- 
mately 40,000 Hz. When ice forms on the sensing 
element, the probe frequency decreases. The detec- 
tor circuit detects the change in probe vibration by 
comparing it with a reference oscillator frequency. 
At a predetermined frequency change, the ice detec- 
tor circuit is activated, Once activated, the C and W 
icing light illuminates steady and a timer circuit is 
triggered. The operation of the timer circuit switches 
a probe heater on for a set period to remove the ice 
from the probes. After approximately 60 seconds, 
if the icing condition no fonger exists, the timer cir- 
cult switches the system to the detector made and 
the icing light will be extinguished. If the'icing 
condition remains during the 60 second period, the 
C and W light remains on and the probe activates the 
circuit to repeat the cycle. This cycling will continue 
until icing conditions are no longer present. 
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WATER SUPPLY AND DRAIN LINE HEATERS 


Heaters are provided to protect the waste system, 
water supply, and drain lines from freezing. Dual 
parallel heater assemblies are provided for additional 
protection. The drain heaters operate automatically 
whenever the temperature in the mast drops below 
a predetermined value. 


Switches on the engineer's panel allow selection of 
the number one or two heater element. With the 
switch out the number one (normal) is selected. If 
the internal temperature in the masts drops below 
normal value, the selected switch light will illumi- 
nate, The light will go out when the temperature 
returns to normal. 


The water lines have dual, thermostatically con- 
trolled electric heaters, If the temperature decreases 
enough to require supplemental heating, the second- 
ary heater is energized. This causes the water line 
heater annunciator light to illuminate on the 
engineer's panel. When the water line temperature 
increases to normal value, the secondary heater de- 
energizes and the water line heater light goes out. 
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ADDITIONAL PROCEDURES 


ANTI-SKID OFF LIGHT ILLUMINATED - - - 01,01 
BRAKING WITH ANTI-SKID |МОРЕКАТ! МЕ 
ANTI-SKID RELEASE LIGHT ON 

A MAIN GEAR NOT RETRACTING 


CONTROLS AND INDICATORS 
LANDING GEAR ------------%--.--. 02.01 


LANDING GEAR MANUAL UPLOCK 
RELEASES AND DOWNLOCK 


MECHANICAL INDICATORS + + + • - + - - 02.02 
BRAKE TEMPERATURE AND ANTI- 

SKID PANELS ---.--.--..-..---- 02.03 
BRAKE SYSTEM - o 02.04 


SYSTEM DESCRIPTION 


LANDING GEAR -.»-.--------------- 04.01 
Landing Gear Lever 
Pilot's Gear Position Lights 
Engineer Door Annunciator 
Mechanical Gear Extension 
Alternate Hydraulic Gear Extension 
Mechanicai Down Lock Indicators 
Tail Skid 
Gear Warning Horn 
Nose Wheel Steering ------------- 04.02 
BRAKES 
Brake System Setector 
Brake Pressure Indicator 
Brake Accumulator Low Pressure Lights 
Parking Brakes 
In Flight Brakes 
Brake Temperature Monitor 
ANTI-SKID 
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ANTI-SKID OFF LIGHT ILLUMINATED 


The selected anti-skid system 15 inoperative and 
Drakes have reverted to manual brakıng. 


1. Select other brake system. If OFF light goes 
out, the system 15 normal, 


2. If OFF light remains on, turn anti-skid off. 
BRAKING WITH ANTI-SKID INOPERATIVE 
When anti-skid protection 15 not available to one or 
more of the main wheels, there is a high probability 
of blowing tires tf brakes are used early in the land- 
ing roll. 

To reduce or eliminate the probability of blowing 
tires, it is recommended that brakes not be used 
until the deceleration effects of spoilers and reverse 


thrust have slowed the aircraft to near taxi speed, 


When necessary to apply brakes, use caution with 
brake pedai inputs. 


ANTI-SKID RELEASE LIGHT ON 
1. Test both anti-skid systems. 


2. Select the brake system that will provide the 
best braking. 


lA MAIN GEAR NOT RETRACTING 
This is indicated by the landing gear door, in-transit, 
and individual door lights remaining on after gear 


retraction attempted. 


1. Place gear lever down. When gear is down and 
locked, attempt another gear retraction. 


2. If lights rernain on, place gear lever to neutral. 


3. Pull nose, left, and right main gear uplock me- 
chanical release handles. 


4. When gear is down and locked, stow the me- 
chanical uplock release handles. 


5. Place alternate hydraulic landing gear exten- 
sion switch to alternate for 5 seconds. 


6. Place gear lever up, when gear is up and lights 
out, return gear lever to neutral. 


7. If lights remain on, return gear lever to neutral 
t and maximum airspeed 250 knots, 
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LANDING GEAR 


NOSE GEAR 
STEERING WHEEL ^ 


Rotates nose wheel for steering when weight 
of aircraft is on the nose gear (strut com- 
pressed}. Centering cam centers nose wheel 
when strut 15 extended. 


RUDDER PEDAL STEERING 


Provides up to 10 degrees af steering. Dis- 
connected in flight. Steering wheel over- 
rides rudder pedal steering. 

2Е19 - NOSE STEERING. 

218- MLG GND SENSE. 


DOWN LOCK RELEASE 


Push to release gear lever if ground sense 
mechanism malfunctions, Either truck un- 
level or strut not extended will lock landing 
gear lever down. 


GEAR POSITION LIGHTS N 


Respective gear down and locked. 
1113 - DOOR POS IND, 


DOOR POSITION UIGH— 


One or more gear doors open. 
1113 - DOGR POS ING 


IN-TRANSIT LIGHT 


Gear or doors in-transit or nat in agree- 
ment with gear lever. Will nat came on 
with gear up, doors closed, and gear lever 
neutral. 

1113 - DOOR POS INO. 
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LANDING GEAR DOOR LIGHTS 


NOSE GEAR 
DOOR 


LH GEAR 
DOOR 
RH GEAR 
DOOR 
TAIL SKID LIGHT 
TAIL Gi Tait skid position does not agree with tand- 
SKID ing gear lever position, 


2F13 - TAIL SKID IND, 


----- NOSE GEAR DOOR 


Left ar right nose gear door is not closed. 


СН GEAR DOOR 

OR RH GEAR DOOR 

Respective inboard gear door 15 not closed 
and lockad. 


LANDING GEAR LEVER 


Three-position lever with detents in each 
position controls landing gear and tail skid 


LANDING GEAR 


МАХ RETRACT 
230 KIAS uP 


МАХ 


EXTEND 1 hydraulic operation. 
M DBS NEUTRAL UP - Retracts gear and applies im- 


flight brakes. 

NEUTRAL - Isolates the gear system from 
the hydraulic supply, 

DOWN - Releases inflight brakes. 
Arms anti-skid systam. Can- 
not be moved from down 
position when aircraft is on 
ground, 

2F17, 18 - GEAR CONT No. 1, Мо. 2 

2F12 - TAIL SKID CONT. 


Á truck not level. Gear lever locked im 
down position, 
2F16 - TRUCK LEVEL, 


GEAR WARNING HORN CUTOUT 


Pressing button silences warning horn. 
Horn sounds when any throtre is re- 
tarded to idle with all gear not down 
and speed below 180 knots. 

1112 - WARN HORN, 


Gt & HOAN 
сътбит 
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LANDING GEAR MANUAL UPLOCK RELEASES AND DOWNLOCK MECHANICAL INDICATORS 


VIEW LENS COVER RELEASE KNOB 

Pull to uncover view lens. ~~, 
NOSE GEAR VIEW LENS 
Mounted on aft bulkhead of forward avionics compart- 
ment used to check alignment of nose gear down lock 


mechanical indicator. Wheet well lights must be turned 
on at pilots’ eyebrow panel, 


NOSE GEAR DOWN-LOCK MECHANICAL 
INDICATOR 
Two orange pins are aligned when nose gear is down 
and locked. 


MAIN GEAR DOWN AND 

LOCKED INDICATORS мотае. 
Extends to indicate respective main landing 

TOP OF EACH WING 
ABOVE MAIN GEAR 


gear is down and locked. 


MANUAL GEAR 
EXTENSION HANDLES 
Release landing gear uptocks mechani- Nose gear handle bypasses 
cally, gear doors remain open. Gear landing gear setector valve. 
and gear door position indicators oper- 

ate normally. Gravity and air loads 

force gear down. 


ALTERNATE EXTENSION SWITCH ---------------------- 


Extends all three landing gears, regardless of landing gear lever positions, 
by use of € system accumulator pressure, Acts as backup to gravity free 
fall manual extension. 

Gaar doors remain open. Gear and door position indicators operate nor- 
mally to show doors open. In-transit light remains illuminated. 

1114 - АТМ GEAR CONT. 


(5976) 
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BRAKE TEMPERATURE AND ANTI-SKID PANELS 


BRAKE OVERHEAT LIGHT 
Any brake overheated, 

if wheel brake temperature selector is pressed, light 
is Monitoring selected brake only. 

2619, 20 - TEMP IND. 


BRAKE BRAKE TEMP LIGHT 
TEMP Any brake overheat signal. 
4019, 20 - TEMP IND. 


BRAKE TEMPERATURE 
TEST SWITCH 


Pressing switch will causs a 100°C 
increase on temperature indicator 
for the pair of brakes selected. 
2119, 20 - TEMP IND. 


BRAKE HIGH TEMP LIGHT 


High temperature signal from any 
brake. 
2619, 20 - TEMP IND. 


ВНАКЕЧЕМР 


RIGHT 


£AR Е TEST 


BRAKE TEMPERATURE 
INDICATORS 


Indicate temperatura of individual 
brakes as sglectad by brake tomper- 
ature selector. 

2619, 20 - TEMP IND. 


BRAKE TEMPERATURE SELECTORS 


IN . illuminates switch tight and brake temperature indicator 
displays respective temperature. 

OUT -  Extinguishes switch light and brake temperatura indicator 
reads zero, Prior to selecting a naw temperature source, 
old source must be turned off. 

2G19, 20 - TEMP IND. 


ANTI-SKID LIGHTS 
АЛ lights are illuminated during 
systam test. Individual lights indi» 
cate system has operated to го! ваза 
brakes on a skidding locked wheel. 
2F22 - ANTI-SKID. 


ANTI 
SKID 


ANTI-SKID LIGHT 


Indicates selected antiskid system is inoperative. 
2F22 - ANTI-SKID 


ANTI-SKID SWITCH 


ІМ - ON is illuminated and antiskid system 
operativa with gear levar in down position. 
OFF is illuminated when perking brake is 
art. 

OUT - OFF is illuminated and there is no anti- 
skid protection available. 


NORMAL AND ALTERNATE 
TEST SWITCHES 


When individually pressed, illuminates all lights to No lights illuminated when gear lever із 
indicate anti-skid systam is operativa. sither neutral or up. 
2F22 - ANTI-SKID. 2F22 - ANTI-SKID, 


2962 
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BRAKE SYSTEM 


r BRAKE ACCU 
нова ALT 


LOW PRESSURE UGHTS 


indicates low accumulator hydrau- 


lic pressure. 
2622 - PARKING BRAKE NO. 2 HYDRAULIC PANEL 
BRAKE PRESSURE INDICATOR 
ı Indicates pressure on fluid side of 
normal and alternata brake accumul- 
ators 
= 
OFF FLAG 
BRAKE SYSTEM SELECT 
SWITCH I хл. 


NOAM SYS В. Selects normal sys- BRAKE 575 SELECT 
'rem for brakes. 

ALT SYS С - Selects alternate 
system for brakes. 

2G18, 22 - PARKING BRAKE NO.1 


MAIN INSTRUMENT PANEL 


& NO. 2, | \ 
PARK (© | PARKING BRAKE WARNING 
v LIGHTS 
WII Indicate parking brake is on and 
7 Q there is pressure to the brakes. 
MS y 2G18 - PARKING BRAKE NO. 1. 


PARK SELECT B SYS 


LOW BRAK 
PRESSURE 


PARKING BRAKE KNOB 
With rudder pedals depressed, LOW BRAKE PRESSURE 
parking brakes are sat by pull- LIGHT 
ing knob levar. CENTER CONSOLE Brake accumulator pressure is low, 
Oisarms antiskid rystem and 
iluminata: antiskid aff light. 
2G22 - PARKING BRAKE 

NO. 2. 
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LANDING GEAR 


The landing gear consists of two, four-wheel truck 
type gears and a steerable dual-wheel nose gear. A re- 
tractable taif skid is provided to prevent damage to 
the aircraft in case of tnadvertent overrotation during 
takeoff or landing. The landing gear is powered by 
hydraulic system С. The tail skid is powered by hy- 
draulic system A. All the gears and the tail skid are 
operated by a single lever controlting an electric switch 
on the pilot's center instrument panel. Landing gear 
down and locked indication, gear and door warning 
lights, and truck tintevel lights are located beneath 

the gear lever. The engineer's annunciator panel has 
gear door and tai! skid position lights. A gear warning 
horn will sound due to various unsafe conditions, 


A cockpit operated, mechanical gear extension system 
uniocks the gears to free fall into the down and locke 
position. 


An alternate hydraulic gear extension system using 
the alternate brake system C accumulator will also ex- 
tend and lock all the gears down. 


LANDING GEAR LEVER 


The lever has UP - NEUTRAL - DOWN positions. The] 
lever electrically controls the gear selector valve to 
hydraulically power the landing gear and the tail skid 
up and down. The gear lever is locked in the down 
position until the struts are extended and the trucks 
are level after takeoff. !n an emergency the gear lever 
can be unlocked by pushing the down lock release | 
button. 


PILOT'S GEAR POSITION LIGHTS 


Six fights for gear position are located on the pilot's 
center instrument panel: 


Left gear, nose gear, right gear - Green lights that 
indicate that the respective gear 15 down and 
locked, 


Door - Red light that indicates that one or more 
gear doors are open. 


In-trans - Red light that indicates that any gear 
or any door is in-transrt or not in agreement 
with the gear lever. 


Truck - Amber light that indicates a truck is not 
level. 


ENGINEER DOOR ANNUNCIATOR 


Amber lights for the left and right main gear and nose 
gear door will be on when the respective door is not 
up and locked. The amber tall skid light is on any 
time the tai! skid position does not agree with the 
gear lever position. 


MECHANICAL GEAR EXTENSION 


Mechanical extension of all the landing gears is pro- 
vided by means of three pull handles, One handle 
for each gear is located in the cockpit urider a caver 
at the aft of the center console, This mode of ex- 
tension is entirely mechanical. Cables attach directly 
to the gear uplocks and the hydraulic system bypass 
valve, The gear will free fall aided by aerodynamic 
forces. Positive locking of all gears in the down 
position is aided by overcenter springs. The handles 
remain latched out and must be stowed before at- 
tempting to retract the gear. [he main gear doors 
will remain open after manua! gear extension, 


ALTERNATE HYDRAULIC GEAR EXTENSION 


An alternate hydraulic gear extension system is pro- 
vided for use when the narmal and manual opera- 
tion fails to lock all the gears down. This system 
uses the alternate brake accumulator in system C 

as a source of power. When activated by a single 
switch located adjacent to the manual gear extension 
handles, system C brake accumulator pressure powers 
positive gear extension using separate lines. Тһе 

gear extends and locks down, however the main gear 
doors wil! remain open. 


MECHANICAL DOWN LOCK !NDICATORS 


Main gear mechanical down lock indicators operated 
by the down lock, extend through the upper surface 
of the left and right wing when the respective gear 
is down and locked. These indicators may be viewed 
from the cabin, Nose gear down lock indicators are 
visible through an inspection tube on the aft bulk- 
head of the forward avionics compartment. Pulling 
a knob at that location uncovers the end of the in- 
spection tube Two alignment rods are then visible 
indicating that the nose gear is down and locked, 
Turn оп the wheel wet! fights on the pilot's eyebrow 
panel to see the pins. 


TAIL SKID 


Tail skid operation is controlled by the gear lever. 
When the gear lever is up, hydraulic system A com- 
presses the tai! skid shock strut to retract the tai! 
skid. When the gear lever is down, the tail skid 
shock strut is released to the extended position. 
The position of the tail skid is indicated on the 
engineer's annunciator panel. 


GEAR WARNING HORN 


The gear warning horn sounds when any throttle 
is retarded to idle with all the gears not locked 
down and the airspeed below 180 knots. This 
warning may be silenced by pushing the gear horn 
cutout switch. The gear warning horn will also 
sound if the wing flaps are extended greater than 
30 degrees with the gears not locked down. This 
warning cannot be silenced, 
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LANDING GEAR (Cont'd.) 


NOSE WHEEL STEERING 


Hydraulic system С pressure is used for nose wheel 
steering, The steering wheel provides 67 degrees of 
nose wheel steering. The rudder pedais may be used 
for up to 10 degrees of steering. The steering wheel 
overrides rudder pedal steering. 


The rudder pedals are disconnected from the steering 
system: 


When the steering wheel exceeds 7 degrees of 
travel. 


When the rudder pedat force input opposes steer- 
ing wheel input. 


When the aircraft is in Flight. 


A centering cam in the nose strut centers the nose 
wheel when the strut is extended. 


BRAKES 


Each main gear wheel has a multiple disc brake in- 
stalled. These brakes are normally powered by hydrau 
lic system B. If hydraulic system B is not available 
system C can be selected as an alternate source of 
brake pressure. Each system is separated by a shuttle 
valve, Hydraulic fuses in both systems prevent com- 
plete fluid loss due to any leak in the brake area, 
Anti-skid is incorporated in each brake system to 
provide maximum braking efficiency. A parking 
brake is provided with the brake pedals, which per- 
mits setting the brakes using the normal brake system 
B, 


BRAKE SYSTEM SELECTOR 


A brake system selector on the pilot's center instru- 
ment panel permits the pilot to select either normal 
system В or alternate system С. The selector switch 
is normally positioned to normal system В. 


BRAKE PRESSURE INDICATOR 


A dual pressure indicator above the brake system 
selector switch indicates pressure in the normal and 
alternate brake system. This indicator reads the fluid 
side of each brake accumulator downstream of each 
brake system isolation check valve, Norma! indication 
is 3000 PSI. 


BRAKE ACCUMULATOR LOW PRESSURE LIGHTS 


Normal and alternate brake accumulator low pressure 
lights are located on the engineer's hydraulic panel ad- 
jacent to system B and C pressure indicator, These 
lights come on if the respective brake accumulator 
pressure is low. 
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PARKING BRAKES 


The brakes are parked by depressing the brake pedals 
and pulling the parking brake lever on the captain's 
side of the center console. The parking brake warn- 
ing lights on the left and right side of the center con- 
sole indicate that the parking brake is on and there js 
pressure applied to the brakes. The parking brakes 
are released by depressing the brake pedals, Brakes 
may be parked and released from either pilot position. 
The brakes wilt remain parked only in the normal 
system B selector position. When the parking brake 
lever is in the parked position the brake return lines 
are blocked and anti-skid turned off to conserve nor- 
mal brake accumulator pressure. If selected to alter- 
nate system C with brakes parked, the return tines 
are not blocked and system C accumulator pressure 
will be depteted rapidly. 


IN FLIGHT BRAKES 


Automatic braking is applied using geat up pressure 
as long as the gear lever is in the up position, 


BRAKE TEMPERATURE MONITOR 


The brake temperature monitor is a means of deter- 
mining the temperature of each main wheel brake. 
The brake temperature lights on the engineer's panel 
and the pilot's caution and warning panel are active 
all the time, The brake temperature indicator is 
only active if one of the brake temperature selectors 
is pushed in. The high temperature light on the 
engineer's panel will come on if any brake temper- 
ature is in the amber band. The overheat light on 
the engineer's panel and the brake temperature light 
on the pilot's caution and warning panel will come 
on if any brake temperature is in the red band. 
When these lights come on the overheated brake can 
be identifted by pushing the brake selector switches 
in. A valid temperature reading is only available 
when one selector is in. The brake temperature test 
switch is used in conjunction with each temperature 
selector switch. Pressing the test switch will cause 
the selected patr of brake temperatures to increase 
100°C. If this increases into the amber or red band 
the high temperature and overheat light will also 
come on 


ANTI-SKID 


There are two anti-skid systems; one for normal 
and one for alternate brakes. Separate anti-skid 
valves are In each system. Normal or alternate anti- 
skid is selected when the brake system selector is 
positioned. Anti-skid is turned on and off with a 
switch on the anti-skid panel located on the pilot's 
overhead panel. The on light illuminates when the 
system is turned on and the gear lever is down. The 
off light Hluminates with system failure, parking 
brakes set, or the anti-skid turned off, 


July 10, 1975 101 FLIGHT НАМОВООК 
LANDING GEAR AND BRAKES TRANS WORLD AIRLINES 


ANTI-SKID (Cont'd.) 


The individual brake anti-skid lights come on when 
that brake is being released on a skidding or locked 
wheel. The anti-skid light on the pilot's annunciator 
panel comes on when the selected anti-skid system ts 
inoperative. The indication of normal anti-skid oper- 
ation with the gear lever down is the on light illumi- 
nated. The individual release lights will not be on in 
flight. There is no touchdown protection. Prior to 
landing the brakes are not released by the anti-skid 
system. Antiskid protection becomes available after 
initial wheel spinup on touchdown. Testing is pro- 
vided for both the normal and alternate anti-skid. 
The gear lever must be down and normal system B 
selected to test anti-skid. Pressing each test switch 
individually will turn on all the release lights to indi- 
cate operative anti-skid systems. 


17.04.03 
SYSTEM DESCRIPTION 
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ADDITIONAL PROCEDURES SYSTEM DESCRIPTION 
ADI FLAGS ------------------------ 01.01 COMPASS ------------------------ 04.01 
ATT INS Compass 
FD ATTITUDE 
R/O INS Attitude 
GATE VOR 
HSI FLAGS [LS -............................ 04.02 
HDG VOR/ILS WITH INS 
NAV Att Made 
GS Nav Mode 
RMI FLAGS ADF 
HDG DME 
Pointer RADAR ------.------............. 04.03 
DME 


ILS CRUISE MONITOR LIGHT 
RADAR FAULT LIGHTS 
TRANSPONDER FAULT LIGHT 
VERTICAL GYRO 3 LIGHT 
INS MSU LIGHT 

Bat 
INS CDU LIGHT 

Bat 


Wath --------------.----..2... 01.02 


FINC LIGHT 
INS IN FLIGHT RESTART 


CONTROLS AND INDICATORS 


ATTITUDE DIRECTOR INDICATOR (ADI), 
FLAGS AND VERTICAL GYRO 3 


LIGHT ----.--.-------.--....... 02.01 
HOR!ZONTAL SITUATION 

INDICATOR (Н61)------------.---- 02.02 
ADF AND TRANSPONDER ------------ 02.03 
VHF NAV RADIO, DME AND RMI - - - - - - - 02.04 
WEATHER RADAR ----------------- 02.05 
COMPASS AND MASTER RADIO 

SWITCHES --..---..-............ 02.06 


INS MODE SELECTOR UNIT, RADIO/INS 
SWITCH, AND FAILED INERTIAL 
NAVIGATION COMPARISON 


LIGHT -- ----------------.-..-..-. 02.07 
INS CONTROL DISPLAY UNIT (CDU) - - - - 02.08 
INS STATUS CODES ---------------- 02.09 
INS DATA, WAYPOINT AND AUTO/MAN 

SELECTORS ...------...-...-....-.. 02.10 
SCHEMATICS 
COMPASS SYSTEM -------.---.---.--. 03.01 
VERTICAL GYRO SYSTEM ----------- 03.02 
VHF NAVIGATION SYSTEM ---------- 03.03 
INS ATTITUDE SYSTEM ------------- 03.04 
INS COMPASS SYSTEM -.--.---..--.- 03.05 


INS NAVIGATION SYSTEM ---------+- 03,07 


Range Marks 
Antenna Beam 
Radar Interference 
Ice Or Water On Radome 
Radar Targets 
INERTIAL NAVIGATION SYSTEM (INS) 
-100 -----------------......... 04,04 
Control Display Unit (CDU) 
Mode Selector Unit (MSU) 
Battery 
RNAV ANNUNCIATORS 
RADIO/INS SWITCHES 
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4 ADI FLAGS 

ATT 

1. Select alternate АТТ, 

2. Check CB-1 panel for tripped breaker. 
FD 


l. Check both VHF NAV radio frequencies agree, 


г. Select alternate FLT DIR if flag remains in view. 


3. Check CB-1 panel for tripped breaker. 
R/O 

Check CB-1 panel for tripped breaker. 
GATE 

Check CB-1 panel for tripped breaker. 

HSI FLAGS 

HDG 


1. If VOR or ILS annunciated, select alternate 
нос. 


2. If RNAV annunciated, select alternate RNAV. 
3. Check CB-1 panei for tripped breaker. 
МАУ 


1. tf VOR or ILS annunciated, select alternate 
DEV. 


2. If HNAV annunciated, select alternate RNAV. 
3. Check CB-1 panel for tripped breaker. 

GS 

1. Select alternate DEV, 


2. Check CB-1 panel for tripped breaker. 
RMI FLAGS 
HDG 


Check CB-1 panel for tripped breaker. Do not rely 
on pointers if flag remains in view. 
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ADDITIONAL PROCEDURES 


POINTER 
1. Check CB-1 panel for tripped breaker. 


2. Select pointer to other data (VOR/ADF) if Наз 
remains in view. 


DME 

1. Check CB-1 panel for tripped breaker. 

2. Use other DME data if flag remains in view. 
ILS CRUISE MONITOR LIGHT 

l. Check CB-1 panel for tripped breaker. 


2. Select usable ILS frequency and check for NAY 
GS flags on HSI. 


3. if NAV/GS flags appear on HSI, this confirms 
ILS receiver malfunction. 


RADAR FAULT LIGHTS 
ANT/RT 


Select other radar system if mode other than TEST 
being used. 


TRANSPONDER FAULT LIGHT 
1. Select other transponder. 


2. Check CB-1 panel for tripped breaker. 


VERTICAL GYRO 3 LIGHT 


Check CB-1 panel for tripped breaker. Dual auto- 
pilot operation not provided if light remains or. 


INS MSU LIGHT 
BAT 
l. Turn off INS. 


2. Follow appropriate instrument fail flag proce- 
dures. 


INS CDU LIGHT 

BAT 

1. Attempt to restore normal INS electrical power. 
2. If normal INS power cannot be restored, INS 


operating time can be extended by selecting АТ 
on MSU. 
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ANS WORLD AIRLINES 


INS CDU LIGHT (Cont'd) 


3, 


Turn off INS if MSU BAT light appears. 


WARN 


1. 


4. 


Turn off INS if MSU BAT light appears, or if 
MSU is in the ATT mode. 


Select STS on CDU if MSU is in the NAV mode 
and check action code in right CDU window. 


Press CDU TEST switch repeatedly and record 
all malfunction codes, If action code reappears, 
enter action and malfunction code(s) in aircraft 
log. 


Follow the appropriate action code procedure: 


01 - Turn off INS and follow the appropri- 
ate fail flag procedure. 


02 - Follow the appropriate FINC light pro- 
cedure if FINC light on. If no FINC tight 
is on, leave INS in NAV mode, but use 
another INS for primary navigation. Moni- 
tor 575 on CDU. If 02 changes to 01, 
turn off INS. 


03 - Check HSI for unreliable data. Select 
alternate RNAV if unreliable. 


04 - Select STBY, then NAV to realign 
INS. After inserting present position, se- 
lect STS, press and release TEST switch 
until all codes clear and WARN light goes 
out, 


FINC LIGHT 


i. 


3. 


Check CDU for WARN light, action and mal- 
function code. Check HSI for unreliable data. 


Select alternate RNAV if No. 1 or No. 2 INS 
FINC light on. 


Select unaffected autopilot/flight director. 


INS IN FLIGHT RESTART 


i 


Select ATT on MSU. After warm up, attitude 
data only will be provided. 


Maintain aircraft in stabilized flight until ATT 
flag retracts from view on ADI, 
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ATTITUDE DIRECTOR INDICATOR (ADI) FLAGS AND VERTICAL GYRO 3 LIGHT 


ROLLOUT BAR 


Appears at 5 feet with autopilot 
engaged in A/L mode to provide roll- BANK ANGLE INDEX 
out guidance after tanding. Indicates aircraft bank angle in 10 


degree increments. 


HORIZON LINE 

APPROACH GATE 

Appears at glide slope capture with 
АЛ. or APR mode selected. Receives 
localizer and glide slope signals. 
Retracts from view at 5 feet when 
rollout bar appears. Full scale 
deflection is 1/3 dot localizer and 
one dot glide slope deviation. 


MARKER BEACON LIGHTS 
Repeat inner, middle and outer 
marker beacon lights from panel 
marker beacon lights. 


COMMAND BAR 


Appears when respective flight director 
switch turned on. Retracts when switch 
is turned off, FD flag appears, TURB 
mode selected, 5 feet with autopilot 
engaged in A/L mode, 50 feet with 
only flight director engaged in A/L 
mode, 


° E. 


AIRCRAFT SYMBOL 

Fixed aircraft reference indicating 
aircraft attitude with ADI card mowe- 
ment. 


RADIO ALTITUDE 


cl 
_ SLOW я FAST 
wma 7 
Repeat radio altitude displayed for 
final 200 feet of radio altimeter 


SLOW-FAST POINTER 
1F2, 20 - ADI vertical tape. Shutter covers data 


Indicates aircraft speed in relation to 1£19 - ALTN ADI 
selected IAS on ATS panet. Full when above 200 feet, 


scale deflection is 10 knots. 
FAIL FLAGS DISPLAYED 


ROLLOUT FLAG 


Rollout guidance not provided. 
Rollout bar will not appear. 


ATTITUDE FLAG 


Vertical gyro/INS attitude data not 
valid, ADI power failad, or attitude 
data differs from other two sources. 


FLIGHT DIRECTOR FLAG 


Flight director signat not valid or 
radio frequencies not compatible. 
Command bar will not appear. 


GATE FLAG SLOW-F AST FLAG 


Approach gate data not valid. Ap- Speed command signal not valid, 
proach gate will not appear. 


VERTICAL GYRO 3 LIGHT 


No. 3 vertical gyro/INS attitude data not valid or differs from other 
two attitude sources. 


TE24, INS 3, GYRO 3 
17027) 
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HORIZONTAL SITUATION INDICATOR (HSI) 
MAG/TRUE DISPLAY COMPASS CARD 
MAG . HSI displays magnetic heading. Indicates magnetic or true heading when MAG 
TRUE - 1-100), HSI displays true heading or TRUE displayed. 
when RADIO/INS switeh in INS. 
HOG - Flag appears if heading data not valid. DISTANCE DISPLAY (-100) 
Indicates NM distance to next waypoint. 
COURSE CURSOR Appears when MSU selected to NAV and 


AND WINDOW DISPLAY 


Indicates selected LOC/VOR course. 
(-100), indicates INS desired track if 
VOR frequency selected and RN AV 
displayed. 


route waypoints loaded. 


TO/FROM POINTER 


Indicates to ar from VOR station 
when VOR frequency selected. 
(-100) indicates to next waypoint 
when RNAV displayed, if MSU in 
МАУ and CDU in AUTO. 


HEADING CURSOR 


Both НУІ cursors controlled by glare 
shield heading selector. Indicates 
magnetic heading and agrees with 
glareshield heading selection when 
MAG displayed on HSI, 


GLIDE SLOPE DISPLAY 


Bar indicates glide slope deviation 
when ILS frequency selected. One 
dot = М”, GS fail Hag appears if 
фиде slope data not valid. Bar and 
flag will not appear on -100 aircra 
when RNAV displayed. 


ALERT LIGHT (-100) 


Appears when within 2 minutes of 
next waypoint if RNAV displayed, 
MSU in МАУ and VOR frequency 
selected 


NAV FLAGS 


Fail flags appear if localizer/VOR/ 


DEVIATION BAR INS data not valid. 


Indicates LOC/VOR deviation or INS 


crosstrack deviation on -100 aircraft 
when RNAV displayed and VOR GROUND SPEED DISPLAY (-100) 
frequency selected. Indicates aircraft ground speed in knots. 

VOR-59 | Appear when MSU in МАМ. 
One dot = LOC 15" 

INS-3% NM RNAV/VOR/ILS DISPLAY 

VOR - Appears when VOR frequency 
TIME DISPLAY (-100) selected. (-100), appears when 
Indicates time in minutes to next waypoint. RADIO/INS switch in RADIO 
Appears if MSU selected to NAV and route and VOR frequency selected. 
waypoints loaded. ILS - Appears when ILS frequency 
selected, 


ANAY - 1-100) appears when RADIO/ 
INS switch in INS, 
ТЕЗ - CAPT HS] 
1F21 - F/O HSI 
1E8 - AREA NAV. 
1E26 - AREA NAV 
1G7 - CMPS COUPLER 
1626 - CMPS CPLR 
1K21 - VOR-1 
1122 - VOR-2 
104, 22 - ILS 
109 - INSTR XFMR МО. 2 


1D27 - INSTR XFMR NO. 3 
(7028! 
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ADF AND TRANSPONDER 


FREQUENCY WINDOW 
Displays selected frequency. 


BFO ADF/ANTENNA SELECTOR 
Provides a tone which allows unmodu- = = = = ADF - Automatic direction finding. 
lated CW keying to be heard when ADF pointers on RMI indicat 
selected to BFO. A high pitched tone magnetic bearing to ADF 

will be heard when frequency indicator station when selected to ADF 
approaches receivable signal, decreasing ANT - Used for range reception. 

in pttch until no audio is heard when 

receiver is on frequency of receivable FREQUENCY SELECTOR 

signal. 


Controls selected frequency in window 
1D6, 24 - ADF from 190-1750 Khz. 


CODE WINDOW 
TRANSPONDER Selected code displayed. 
TRANSPONDER SELECTOR ! 


SWITCH @ @ 


No. 1 - Мо. 1 transponder used. | т ғат А 
STBY - Both transponder warming E O © O aut € 
up but not operating. О pablo 

_ ° 


Мо 2 - No, 2 transponder used. "' 


MODE SELECTOR SWITCH 


À - Used for normal operation. 
Transponder responds to three 
pulse interrogation signal with 8 
micro-second spacing. 

B - Transponder responds to inter- 
rogation signal with 17 micro- 
second spacing. 


CODE SELECTOR 


IDENTIFICATION SWITCH 


Momentarily pressing switch increases 
output signal to permit positive aircraft 
identification by blossoming target. 


FAULT LIGHT 
Indicates internal transponder fault. 


(7029) 


ALTITUDE REPORTING SWITCH 


1 * No. t ADC used for altitude 
reporting with mode C interroga 
tion signat. 

2 - No. 2 ADC used for altitude 
reporting with mode C inter- 
rogation signal. 

OFF - Altitude reporting function 
inoperativa. 


18.02.04 1011 FLIGHT HANDBOOK August 28, 1978 
CONTROLS AND INDICATORS TRANS WORLD AIRLINES NAVIGATION 


VHF NAV RADIO, DME, AND RMI 


VHF NAV RADIO AND OME 


FREQUENCY WINDOW 
Displays VOR/ILS frequency. 


FREQUENCY SELECTOR 


Selects VOR/ILS frequency from 108.00- 
117.95 MHz. 


DME SELECTOR 


STBY  - Receiver warmed up but not 
transmitting. Dashes appear 
in RMI windows. 

NORM + Provides data to 200 NM. 

OVAD - Provides data to 390 NM. 


HS CRUISE MONITOR LIGHT 


Appears if ILS self test fails with VOR 
frequency selected. 


VOR TEST SWITCH 


AND WARN LIGHT TEST . Tests OME receiver and causes 
Tests VOR receiver with any VOR frequency DME flag, dashes and zeros to 
selected. VOR WARN light appears, indicating appear in RMI windows. 


VOR test being made. 


161, 2 - VHF DC VOR АСУП, PREAMP 
1619, 20 - VHF DC VOR RCVR, PREAMP 


RMI 


DME FAIL FLAG 
DME data not valid, 


DME WINDOW 
Displays DME NM distance. 


HDG FAIL FLAG 


Indicates heading signal not valid. 
ЕМІ COMPASS CARD 
Disptays magnetic heading. POINTER FAIL FLAGS 


indicates pointer data not valid. 


POINTER SELECTORS 
Press to display VOR/ADF data. Left switch 
selects No. 1 pointer to No. 1 ADF/VOR. 
Right switch selects No. 2 pointer to No. 2 
ADF/VOR. 

1Е20 - CAPT RDDMI 


1E3 - F/O RDDMI 
1K25 - RDDMI 1 
120 - RDDMI1 


167 - CMPS COUPLER 
1626 - CMPS CPLA 
(7030) 105, 23- OME 
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WEATHER RADAR 


RADAR INDICATOR 


RANGE SELECTOR 


30 NM - One 25 NM range mark. 
100 NM - Four 25 NM range marks. 
300 NM - Six 50 NM range marks. 


ERASE SWITCH 


Erases indicator display. 


RANGE MARKS 


Controls brilliance of range marks. 


INTENSITY CONTROL 


Controls brilliance of target returns, 


POLAROID FILTER CONTROL 


Moved left for bright daylight display; 


right for red night display. 1D2, 20 - WEA RAD IND. 


103, 21 - WEA RAD R/T. 


RADAR CONTROL PANEL 


ott Sint WORM 


CONT MAF 


GAIN CONTROL 


AUTO Receiver sensitivity auto- 
matically controlled to 
provide best display. 
Manual control provided when taken 
out of AUTO position. 


FAULT LIGHTS 


ANT - Fault in antenna circuit. 

RT - Receivar/transmitter fault. 
Both lights on indicate TEST selected 
or stabilization fault. 


SYSTEM SELECTOR 


Selects No. 1 or No. 2 receiver/trans- 
mitter, using respective vertical gyro/ 
INS for automatic stabilization control, 
(+250 in pitch/+40° in ғой) 


ANTENNA TILT CONTROL 


Adjusts antenna * 14? from horizontal 
reference, Establishes reference in 
pitch for automatic stabilization. 
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TEST 


18.02.05 


BEARING MARKERS 

White dots at 10° intervals from 0° to 60°. 
Gray dots at 45°. 

Bearing lines at 09, 30% 60° 


CENTER SCAN SWITCH 


OFF 


AHEAD 


LEFT/RIGHT 


OFF 
STBY 
CONT 


MAP 


TEST 


NORM - 


- Indicator turned off, 
no display. 
180°sweep, centering 
on nose of aircraft. 

- Sweep offset to pro- 
vide scanning of teft 
or right sector of 
indicator, Apex 
shifted to provide 
more range, 


T MODE SELECTORS 


Radar оН. 

Selected receiver/transmitter 
warming up. Takes approxi- 
mately 3% minutes. Antenna 
erect but not scanning. 
Normal operation providing 
approximate 3° beam. Uses 
selected system with other 
system being warmed up. 
Displays steep gradients 
when intensity of storm cell 
exceeds receiver intensity 
levat. 

Expands beam width for 
ground contouring. 
Effective below FL250, 
Warms up both systems 

and tests radar circuits by 
displaying test pattern on 
indicator. Both fautt lights 
appear. No radar transmis- 
sion, but antenna scans. 


(2031) 
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COMPASS AND MASTER RADIO SWITCHES 


COMPASS CONTROLLER 


HEADING SET CONTROL MAG/DG SWITCH 


Adjusts HS) and associated RM] card at slow or MAG  - Applies magnetic correction. 
fast rate in MAG or DG mode. First index left Normal mode of operation. 
or right is for slow alignment Full over left or DG - Flux valve removad from com- 


pass system. Мо magnetic 


right is for fast alignment. 
corrections, Designed for polar 


ALIGNMENT SYNC INDICATOR operation. 
Indicates degree of synchronization between flux 
valve and directional gyro. Operativa in MAG. 

1G7 - COMPS COUPLER 


MASTER RADIO SWITCHES 


ESSENTIAL RADIO SWITCH NO. 2 RADIO SWITCH 


Powers No. 1 VHF, ADF, DME, radar, radio Powers No. 3 VHF, NO, 2 DME, transponder, 
altimeter, voice recorder, SELCAL, marker radar, radio altimeter, ground proximity 
beacon, and instrument comparator power. warning, and instrument comparator monitor. 


— 


3F4, 5 - MASTER RADIO PWR, CONT. 
ЗАА12 - MASTER CONT NO, 2 RADIO 
BUS. 
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ANS WORLD AIRLINES CONTROLS AND INDICATORS 


INS MODE SELECTOR UNIT, RADIO/INS SWITCH, AND 
FAILED INERTIAL NAVIGATION COMPARISON LIGHT 


INS MODE SELECTOR UNIT (MSU) 


MODE SELECTOR 


Selects INS mode of operation. 


OFF INS off. 

STBY INS being warmed up. 

ALIGN - INS alignmant and battery check 
provided. (Not TWA procedure). 

NAV INS alignment, attitude, and navi- 
gation data provided. 

ATT INS attitude data provided with- 


out navigation data. 


1E8 
1G6 
1E6 
1E7 


1E26 
1524 
1625 
1421 


1Е24 
1Е25 
1421 


RADIO/INS SWITCH 
HSI displays MAG and VOR ог ILS data. 


RADIO - 


READY 


O 


AREA NAV 
INS/VERT GYRO 
INS HTR 

ALT ALERT - 2 


ALT ALERT - 2 


МАУ MODE\SELECTOR 


AREA NAV 

VG/INS-1 

INS PWR NO. 1 INS 
INS HTR 


BAT FAIL LIGHT 


Red light indicates INS battery voltage too 
low white INS is operating on battery. INS 
will shut down. 


READY NAY LIGHT 


Green light appears after INS alignment com 
plete, indicating INS navigation data availabl 


NO. 2 INS 


INS - 3/GYRO - 3 
INS. 3 HTR NO. 3 INS 


INS - HSI displays TRUE апа RNAV. INS 


Em 


17033) 


data provided to HSI if MSU іп NAV 
mode. 

1E1 - CAPTS INSTR ALT SOURCE SEL. 

1E2 - F/O INSTR ALT SOURCE SEL. 


FAILED INERTIAL NAVIGATION 
COMPARISON (FINC) LIGHT 
Hed light indicates INS computed presant position 
out of tolerance for navigation purposes. 
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INS CONTROL DISPLAY UNIT {CDU) 


DATA WINDOWS 


LEFT - Displays numerical data and latitude 
to 1/10 of a minute. Comprised of 
a five digit display plus symbols for 
decimal, left/right displacement and 
north/south latitude. 

RIGHT . Disptays numerical data and longi- 
tude to 1/10 of a minute. Cam- 
prised of a six digit display plus 
symbols for decimal, degrees, lett/ 
right displacement and east/west 
longitude, 


HOLD SWITCH 


Freeze positian display in data 
windows 


И REMOTE switch is engaged on 
ali three INS, pressing HOLD 
freezes present position display 
on aH INS 


WARN LIGHT 


Red light comes on if out of 
tolerance condition exists in 

INS, If data salector is placed 

to STS (status), Action code 

display appears in right data 
window, Pressing TEST — 
switch resets WARN light if 
malfunction has cleared, 

REMOTE SWITCH 
Amber light illuminates to 
indicate systern ready to accept 
remotely loaded waypoint data. 
Also use with HOLO switch to 
freeze present position display. 
REMOTE must be selected on 
each INS. Pressing REMOTE a 
second time releases remote 
function, 


BATTERY LIGHT 


Amber light indicates INS 15 
using INS battery power. 


ALERT LIGHT 


Amber light indicates aircraft is 
within two minutes of waypont. 
Goes out when INS switches to 
next navigation lag. If AUTO/ 
MANUAL switch in MAN, light 
will flash indicating leg switching 
did not occur. 


INSERT SWITCH 


When illuminated, indicates 
computer ready to accept 
data. Light goes out when 
data inserted in computer. 


CLEAR SWITCH 

Provides clearing of data which appears in 
data windows or From/To window but has 
not been inserted. 


FROM/TO WINDOW 


Displays waypoint sequence on which the 
navigation information is being computed. 
KEYBOARD SWITCHES 

WAYPOINT SEQUENCE CHANGE Switches insert numerical and directional 
SWITCH data into computer. Type of data being 

When pushed, illuminates to indicate system loaded depends on position of data selector.-—. 
is ready to accept a waypoint sequence 

change in From/To window. Light goes out 


when a sequence change is inserted or when 
CLEAR 15 pressed. 


(7034) 
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INS STATUS CODES 


RIGHT DATA WINDOW 


When the data selector switch is in DSTRK/STS posi- 
tion, the right data window displays codes to identify 
Operational status, malfunctions, and performance 
index, 


DESIRED PERFORMANCE INDEX 


5 - INS uses stored correction factors from pre- 
vious flight. 

4100 - Correction factors are recalibrated during 
alignment. 
At turn on, INS displays 5. Lower index 
may ba loaded if desired. 


OPERATING MODE 


Code 0 = Computer not in NÀV mode. 
Code 1 = Computer in NAV mode. 


ACTION AND MALFUNCTION CODES 


When INS WARN light is on, action codes indicate 
action to be taken. Pressing TEST switch causes mal- 
function codes to be displayed. When all malfunction 


codes have been displayed, the second and third digits ACTUAL PERFORMANCE INDEX 


will again indicate an action code or go blank, 9 - Standby mode, INS warmup. 
01 - INS failure that may damage equipment. 8 - Platform leveling, attitude mode available. 
02 - Failure of NAV moda. 7 - Coarse azimuth, gate position must be in- 
03 - INS NAY data to HSI and AP/FD system unti- sorted before fine alignment starts. 
able. CDU display is still valid, (does not illumi- 6 - Fine alignment 
nate WARN light). 5 - INS ready to navigate using stored correction 


04 - (Ground only) INS alignment unsatisfactory. factors from previous flight. 

4100 - INS starts recalibrating correction factors. A 
actual performance index gets lower, the sys- 
tem operates more on recalibrated correction 
factors and less on stored correction factors 
from previous flights. 


гос 442222444442 
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INS DATA, WAYPOINT AND AUTO/MAN SELECTORS 
WAYPOINT SELECTOR 
Assigns a number (1 to 9) to waypoints 
as they are loaded. Number indicates 
which waypoint will be displayed in 
data window if data selector is in WAYPT 
position. pes FT DIS/TIME 
XTK 
DIM SWITCH mace) ма 
| | . || NDS NS DSRTK/STS 
Controls lights for data windows, annunci. DA AUTO MAN 
ators and FROM/TO display. TK/GS i 
DATA SELECTOR AUTO/MANUAL SELECTOR 
TK-GS - |Trackfground speed). True track in tenths AUTO - System will automatically 
of degrees. Ground speed in knots. sequence WAYPOINTS ir ~~ 
HDG-DA - (Heading/drift angle). True heading in numerical order in ЕКО! 
, tenths of degrees. Drift angle shows angular TO window: 1-2, 2-3, 8-9, 
difference between true heading and track 9-1, 1-2. 
in degrees teft or right of heading. MAN - Automatic leg switching 
XTK.TKE + {Cross track distance/track angle error]. won't occur, System con- 
Cross track distance shows lateral distance tinues tu fly extension of 
from desired track to present position in leg shown in FROM-TO 
tenths of miles left or right of desired track. window. 
Track angle error shaws angular difference TEST - Tests lights in mode selac- 
between desired track and actual track in (WARN tight off) tor, control display unit 
degrees left or right of desired track. and INS fine light. 
POS - (Position). Displays present position of TEST * Causes malfunction code 
aircraft in latitude and longitude to tenths (WARN light on) to appear in right data 
of minutes. Also used to load gate position - window. If malfunction 
for alignment. was transient, pressing 
WAYPT - (Waypoint}. Displays coordinates of way- TEST also resets WARN 
point that is selected by waypoint selector. light. 
DIS/TIME - {Distance/time). Distance shows nautical 
miles from present position to next way- 
point indicated in FROM/TO window. 
Shows minutes from present position to 
next waypoint indicated in FROM/TO 
window. 
WIND - (Wind). True wind direction in degrees 
and velocity in knots. Not valid if TAS 
fails. 
DSRTK/STS - (Desired track/status}. Shows desired track 
from last waypoint atong great circle flight — 


path to next waypoint inserted in FROM/ 
TO window. System status and action/ 
malfunction codes displayed in right data 
window. 
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VERTICAL GYRO SYSTEM 
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(6191) Ж AUTO SELECTED AFTER AUTOLAND TRACK-DUAL AUTOPILDTS ENGAGED IF NO. 1 OR NO. 2 VG FAILS. 
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VHF NAVIGATION SYSTEM 


CAPT ADI F/O ADI . FORSI 


CAPT RMI 


CODE/CONDITION 
NO. 1 RADIO SIGNALS......... 
NO, 2 RADIO SIGNALS. ........ s= sl 12021 | 
NORMAL OPERATING CONDITIONS. 


Ж-100 AIRCRAFT 
Æ$ EILS SIGNAL TO APPROACH 
GATE AND ROLLOUT BAR, 


(7020! 


18,03,04 1011 FLIGHT HANDBOOK May 10, 1978 
SCHEMATICS TRANS WORLD AIRLINES NAVIGATION 


INS ATTITUDE SYSTEM 


CAPT ADI F/O ADI 
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SPEED u 

COMMAND-2 . 
NO. 1 INS NO. 3 INS NO. 2 INS 
PLATFORM PLATFORM PLATFORM 


CODE /CONOITION 
NO. 1 INS ATTITUDE...... 
NO. 2 INS ATTITUDE...... EN а а 
NO, 3 INS ATTITUDE...... 
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“INS COMPASS SYSTEM 
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CAPT 
HSI 
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6 
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NO. 1 NO. 2 

COMPASS тт т “ n rar; COMPASS 
COUPLER À d % COUPLER 

= 

š ñ = ^ 
PLATFORMI COMPUTER 


CODE/CONDITION 


NO. 1 COMPASS MH...... 
NO. 2 COMPASS MH...... 
NO. 3 INS TH. s cas 
NO. 2 INS TH as rong 
HOT INS DO us .......; 
NO. 2 INS OG ii ois ¿ms > 
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sell ORADA 


TO 
Ы CAPT ADI 


1 ОК 
SPLIT 


060 
COURSE 


\\ ^ 
25%; 
чә 


F/O RMI 
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COMPASS 


There are two compass systems, each consisting of a 
directional gyro, flux valve, coupler, compensator, 
controller, and accessory unit. These components 
are located in the forward avionics compartment ex- 
cept for the controllers on the pilots’ overhead panel 
and the flux valves in the wingtips. 


The No. 1 compass provides heading information to 
the captain's HSI, first officer's RMI, flight recorder, 
and autopilot/flight director A. 


The Ne. 2 compass provides heading information to 
the first officer's HSI, captain's RMI, and autopilot/ 
flight director В. 


Each compass system has MAG and DG modes of 
operation. In MAG the directional gyro output is 
automatically synchronized to the flux valve output 
in the compass coupler. This is the normal mode of 
operation. In DG the flux valve is removed and the 
heading output is taken directly from the directional 
gyro. This mode of operation is designed for flights 
in polar areas where MAG is not reliable. A heading 
set control on the compass controller permits man- 
ual alignment of the compass cards to any desired 
heading. This action would be required after oper- 
ating for a period of time in DG because of preces- 
мол. 


When electrical power is initially applied, the com- 
pass cards automatically align at a fast rate. From 
then on, a slow alignment rate is used. Cycling the 
MAG/DG switch reverts the system to fast alignment 
rate. 


HDG fail flags will appear on the corresponding HSI 
and RMI cards when power fails to the compass sys- 
tem or if the heading signal is not valid. Alternate 
HDG switching is provided to remove the HSI HDG 
flag. 


INS COMPASS 


On -100 aircraft, DGs are removed and DG breakers 
banded. INS units are installed to provide true head- 
ing When the RADIO/INS switch is selected to INS. 
Magnetic heading is provided from the compass sys- 
tem when RADIO is selected. 


The RMI cards always display magnetic heading and 
cannot be switched to an INS. 


The HDG fail flag appears on the HSI if INS heading 
data is not valid. The alternate RNAV switch must 
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be selected to remove the HDG flag if the HS! has 
been selected to INS. 


The autopilot/flight director system сап use only 
magnetic heading data, even if TRUE is displayed on 
its corresponding HSI. 


ATTITUDE 


Three vertical gyros are provided on other than -/ 0 
aircraft. They provide the necessary attitude signals 
for ADI, AIDS, autopilot/flight director, speed сот- 
mand, and radar stabilization. The No. 3 vertical 
дуго 15 used when alternate ATT is selected. It is 
automatically selected by a failed autopilot after auto 
land track has been established if both autopilots are 
engaged, 


Each vertical gyro erects at a fast rate when electricat 
power is applied and is available for use in approxi- 
mately three to four minutes. 


An ATT flag appears on the corresponding ADI if 
power falls to the ADI, the vertical дуго fails, its at- 
titude signal is not valid, or if it differs from the 
other two gyros by approximately 5 degrees in pitch 
or roll output. A VERTICAL GYRO 3 light appears 
if the No. 3 gyro fails, its attitude signat is not valid, 
or if it differs from the other two gyros by approxi- 
mately 5 degrees in pitch or roll output. The auto- 
pilot switch trips off tf its corresponding vertical gyro 
fails prior to being established on autoland track and 
cannot be re-engaged. A FD flag appears on an ADI 
if the flight director is being used when the vertical 
gyro fails. The command bar retracts from view. 


INS ATTITUDE 


On -100 aircraft, three INS systems are installed. 
Vertical gyros are located on the INS platforms to 
provide the necessary attitude signals with the MSU 
in ATT or NAY. 


An ATT flag appears on the ADI if the INS attitude 
signal is not valid or if its INS fails. Alternate ATT 

can be selected to remove the flag and select the No. 
3 INS for attitude information. 


If the MSU is selected to ATT, oniy the INS platform 
is being used to supply the necessary attitude infor- 
mation. Computer navigation data is not available. 


VOR 


Two VOR receivers provide VOR data to RMI point- 
ers, HSI deviation bar, and autopilot/flight director if 
the NAV mode is selected, 


18.04.02 
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VOR (Cont'd) 


Course selectors on the glareshield control VOR 
course data to the HSI and APFDS. An HSI to-from 
indicator indicates if the selected course is to or from 
the VOR station. 


A VOR split 1-2 switch controls МОК data to the 


autopilot/ftight directors when NAV mode is selected. 


In the split position, the VOR data is split so that 
each autopilot/flight director will use its normal 
VOR. In the I or 2 position, the selected autopitot/ 
flight director will use the No. 1 or No. 2 VOR. 


A VOR warn light appears on the VHF NAV tune 
pane! when the VOR test switch is pressed. 


A NAV flag appears on the HSI, when a VOR fre- 
quency is tuned, if power fails to the VOR receiver, 


the VOR signal is not valid, or the МОК ground trans- 


mitter fails. Alternate DEV switching is provided to 
switch the HS! deviation bar to the other VOR re- 
ceiver. The autopilot switch trips to CWS if the 
МАУ fiag appears and a FD Над will appear on the 
ADI with command bar retracting from view. Alter- 
nate FLT DIR can be selected to remove the FD 
flag and permit the command bar to come in view 
again. 


ILS 


Two ILS receivers contain both localizer and glide 
slope channels. They provide ILS data to the HSI 
deviation and glide slope bars, ADI approach gate 
and roflout bar, and autopilot/flight director when 
A/L, APR, or LOC is selected. 


An automatic 115 self-test is made every 3-4 sec- 
conds, testing the two ILS channel circuits. If this 
self-test fails with a VOR frequency selected, an 
ILS cruise monitor light appears on the VHF NAV 
tune panel, warning that its ILS receiver capability 
is not available prior to ILS operation. If the ILS 
self-test fails with an ILS frequency selected, the 
light will not appear; however, NAV and G5 flags 
appear on the НЫ]. 


МАУ and GS flags also appear on the HSI when the 
corresponding ILS receiver fails or 15 not providing 
valid data. Alternate DEV switching can be used to 
remove these flags, switching the deviation and glide 
slope bars to the other ILS receiver. |f an automatic 
landing is being made, the R/O and GATE flags also 
appear when the ILS receiver fails; however, these 
flags cannot be switched. The rollout bar and ap- 


101] trans worin AIRLINES 


August 28, 1978 
NAVIGATION 


proach gate receive ILS data from their respective 
autopilot/flight director computers. When these fail 
flags appear, the corresponding autopilot switch trips 
to CWS if the receiver failure takes place prior to 
autoland track. The autopilot will not trip to CWS 
after autoland track if both autopilots are engaged 
and one ILS receiver fails. 


VOR/ILS WITH INS 


On -100 aircraft, the HS! will display VOR, ILS, or 
INS navigation data, depending on the position of 
the MSU and RADIO/INS switches, 


ATT MODE 


If the MSU is selected to ATT, only VOR or ILS 
data can be displayed. If the RADIO/INS switch is 
in INS, МАУ and HDG flags appear on the HSI. 


NAV MODE 


If the MSU is selected to NAV, information displayed 
on the HS! depends on RADIO/INS switch position 
and VOR or И5 frequency. If INS is selected with 
a VOR frequency, INS data is displayed оп the HSI 
perimeter windows and course deviation bar. TRUE 
and RNAV are displayed. If INS is selected with an 
ILS frequency tuned, MAG and ILS are displayed; 
however, the HSI perimeter windows continue to 
provide INS data with course deviation and glide 
slope bars providing ILS data. The HSI alert light is 
inoperative. 


ADF 


Two ADF receivers are provided on -100 aircraft and 
one ADF receiver on all other aircraft. 


The ADF provides bearing data to the RMI pointers 
when the ADF control panel is selected to the ADF 
position and the RMI pointer is selected to ADF. 


DME 
Two DME receivers provide nautical mile distance 
data in their corresponding RMI window when VOR 
and some ILS frequencies are selected. The OME 
control is located on the glareshield МНЕ МАУ tune 
panel and has four modes: 

STBY - being warmed up for use. 

NORM - provides 200 NM capability. 

OV RD - provides 390 NM capability. 


TEST - Flags, dashes and zeros appear in RMI 
window. 
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RADAR 

The radar systems contain two indicators, one con- 
trol panel, one split axis antenna, and two receiver/ 
transmitter units, 

RANGE MARKS 

The range marks control is used to regulate the 


brightness of range marks which appear on the indi- 
cator. The range marks vary, as indicated: 


30-nm Range 


100-nm Range 


300-nm Range 


ANTENNA BEAM 


Radar fires bursts of radiation energy at a very fast 
rate but each burst is of short duration. Radar 
spends most of its time receiving rather than trans- 
mitting. At the same time the antenna energy is 
released, a pulse is also sent to the indicators result- 
ing in a sweep trace. The antenna scans 180 degrees, 
providing an approximate 3 degree beam slicing out a 
cross section of a storm cell as shown below: 


Conde RSTOAM 
( 1 


AMTENNA 


TRANSMITTER 
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RADAR INTERFERENCE 


Dotted lines may appear on the indicator if other 
X-band radar equipment is being operated in high 
density traffic areas. This is sometimes called rabbit 
tracking or radar interference. Select CONT mode 
if it becomes too bothersome. 


ICE OR WATER ON RADOME 


Ice or heavy concentration of water on the radome 
does not cause radar failure but can hamper normal 
operation. They can increase the attenuation, result- 
ing in less sensitivity. Non-existing targets or target 
distortion will sometimes be displayed on the indica- 
tor. Tilt or bearing indications may also seem er- 
roneous. 


RADAR TARGETS 


Weather radar is designed to show water droplets, not 
clouds or turbulence. The size of the rain drop is 
more important than the number of drops. Ice crys- 
tats and hail are not readily detectable because they 
are poor reflectors unless coated with water. 


Although turbulence is not directly displayed, indica- 
tions of its presence can be assumed by a very bright 
return, return more than 60 miles from aircraft, steep 
rain gradient, or unusual shapes on indicator. 


The use of CONT mode can be effective in providing 
data relating to steep gradients. Returning signals 
which exceed preset receiver intensity level are blank- 
ed on indicator, causing a black hole to appear indica- 
ting heavy precipitation. A steep rain gradient is in- 
dicated if the change in rainfall density versus dis- 
tance is very small. The steeper the gradient, the 
greater the associated turbulence. These are some 
examples of unusual shapes, contouring, and steep 
gradients: 


Storm in storm With Storm in 
Mountainous Hail Finger Normal Mode 
Terrain 


Corridor 
Between Storms 


Storm in 
Contour Mode 


Blind Alley 
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STEEP GRADIENT 


cs 


NORMAL 


CONTOUR 


INERTIAL NAVIGATION SYSTEM (INS) -/00 


On -/060 aircraft, three inertial navigation systems 

dre installed. Each INS consists of a mode selector 
unit (МӘ), control display unit (CDU), navigation 
unit. (MU), and battery. 


Each NU has a computer and platform. The com- 
puter provides INS navigation data to the CDU, HSI, 
and autopilot/flight director. The platform contains 
accelerometers, vertical gyros and a directional gyro. 
The platform vertical gyros provide attitude data to 
the corresponding ADI, radar, speed command, 
AIDS, and autopttot fight director. The directional 
gyro provides compass stabilization. 


INS accelerometers sense aircraft movement which is 
used to compute navigation data. Each INS provides 
its own display of navigation data and indications of 
its own operating status. The HSI also displays INS 
data such 25 aircraft ground speed, distance, course, 
and time to next waypoint. 


Air data computers provide altitude and true airspeed 
data; however, tf the atr data computers fail, INS will 
not be seriously affected. If FAS is not provided, 
the wind display will show zeros. 


CONTROL DISPLAY UNIT (CDU) 


Each INS has a CDU which is used to insert data in- 
to the INS computer and to display the information. 


MODE SELECTOR UNIT (MSU} 


There are five mades of operation; however, the 
ALIGN mode is not presently used. The МАУ mode 
is the normal international operating mode. lt pro- 
vides system alignment, navigation, and attitude data. 
Тһе ATT mode provides attitude data from the INS 
platform to the corresponding ADI and electronic 
units. 
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BATTERY 


Each INS has lts own battery to provide INS power 
when normal aircraft power fails. Each battery can 
power its INS for approximately 15 minutes to pro- 
vide attitude and navigation data, An INS cannot be 
started if its battery is not in good condition. Ап 
amber CDU BAT light appears when operating on 
standby battery and a red MSU BAT light appears to 
indicate its voltage is too low to continue operating. 


RNAV ANNUNCIATORS 


RNAY appears on the HSI when the corresponding 
RADIG/INS switch is selected to INS. INS data is 
displayed on the HSI if its MSU is in the NAV mode. 


КМАМ appears on the AFCS mode panel when an 
autopilot/flight director is coupied to INS. 


RADIO/INS SWITCHES 


These two switches control the HSI displays. When 
INS is selected, RNAV and TRUE appear on the HS] 
and INS data is displayed if its MSU is in the NAV 
mode. When RADIO is selected, VOR or ILS and 
MAG appear, indicating normal radio and magnetic 
heading data are displayed on the HSI, 
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ADDITIONAL PROCEDURES 


ENGINE DUCT OVERHEAT LIGHT ON - -- 01.01 
BLEED DUCT OVERPRESSURE LIGHT ON 
ENGINE BLEED AREA OVERHEAT LIGHT 

ON 
CROSSBLEED MANIFOLD AREA OVER- 

HEAT LIGHT ON (H) 
LOSS OF ONE BLEED SOURCE 
LOSS OF TWO BLEED SOURCES 


CONTROLS AND INDICATORS 


ENGINE BLEED CONTROL ------------ 02.01 
BLEED CONTROLS ----.---.--.--.-- 02.03 
SCHEMATICS 

BLEED AIR SUMMARY --------------- 03.01 


SYSTEM DESCRIPTION 


GENERAL ------------------------ 04.01 
ENGINE BLEED AIR 
HIGH PRESSURE BLEED VALVE 
ENGINE ISOLATION VALVE 
BLEED DUCT EJECTOR -------------- 04.02 
OVERPRESSURE VALVE 
PNEUMATIC MANIFOLD 
ATM ISOLATION VALVE 
CROSSBLEED VALVES 
APU LOAD COMPRESSOR 
HIGH PRESSURE GROUND AIR 
BLEED AIR OVERHEAT WARNINGS - - - - - 04.03 
Duct Overheats 
Nacelle/Pyion Overheats 
Area Overheats 


19.00.01 


January 26, 1977 
PNEUMATICS 


ENGINE DUCT OVERHEAT LIGHT ON 


The ejector has mot been ahle to control the high 
pressure bleed temperature. To prevent excessive 
temperatures from reaching the manifold, the high 
pressure and engine isolation valves close and lock 
out. 


1. Press high pressure and engine isolation valve 
switches ta OFF to release lockout. 


2. Check that the duct overheat light goes out 
shortly after the valves clase. 


3. Select ECS temperature monitor to the affected 
pack inlet. 


4. Open only the engine isolation valve and moni- 
tor temperatures. 


BLEED DUCT OVERPRESSURE LIGHT ON 


The high pressure and engine isolation valves were 
unable to contain a system overpressure. The af- 

fected engine isolation valve closes and the bleed 

duct overpressure light comes on. 


41. Press the engine isolation and high pressure 
switches to OFF. If normal pressure returns 
after the engine isolation switch is pressed, the 

4 bleed duct overpressure light will go out. 


2. Open the engine isolation valve and monitor the 
pressure. 


ENGINE BLEED AREA OVERHEAT LIGHT ON 
i 


Engine 1 or 3 (D or E) - Close the related engine 
isolation and crossbleed valves. 


Engine 2 (J) - Close the ATM isolation valve and 
engine 2 isolation valve. 


CROSSBLEED MANIFOLD AREA OVERHEAT 
LIGHT ON (H) 


Close both crossbleed valves and the ATM isolation 
valve. 
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LLOSS OF ONE BLEED SOURCE 


1. Use two packs (normally turn off No. 1). 


2. Turn on ATMs as required. Use RAT if B АТМ 
not available and No. 2 engine shut down. 


3. Use engine and wing anti-ice in normal manner 
if required. 


4. Maintain minimum of 13 PSI duct pressure. If 
necessary, turn off No, 3 pack (single pack oper- 
ation]. 


tf wing anti-ice is оп and duct pressure remains 
low, select manual and heat one wing at a time 
for 45 seconds. Leave system off for 3 to 5 
minutes between cycles. 


LOSS OF TWO BLEED SOURCES 


APU may be used subject to altitude and bleed 
source mix restrictions. 


1. Use one pack (normally No. 2). 
2. Close cool air overboard valves. 
3.  Descend to 25,000 feet or below. 
4 if No. 2 engine is shut down: 


Deploy RAT. 

Place B ATM to AUTO. 

Place C ATM to ON. 

When commencing approach, turn on both 
AC pumps. 


5. Use engine anti-ice in normal manner if required. 


6. Before starting approach, select cabin altitude to 
initial approach altitude to depressurize the 
cabin. When differential pressure is zero, turn 
off the remaining pack to conserve hleed air for 
the ATMs and wing anti-ice. 
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— ENGINE BLEED CONTROL 


DUCT OVERHEAT LIGHT 


Overtemperature is sensed in duct 
downstream of ejector. Engine 
isolation and high pressure valves 

are closed. 

Light is extinguished when temper- 
ature is reduced. 

1610, 11, 12 - ENG ISLN VALVES. 


{ENGINEER 
BLEED DUCT OVERPRESSURE LIGHT IN PANEL) 


BLEED DUCT 
OVERPRESS 


(C & W PANEL) 


AREA/DUCT 
OVERHEAT 


Pressure downstream of engine isolation 
valve is excessive. Isolation valve closes. 


HIGH PRESSURE SWITCH 


Controls high pressure valve to 

supply additional air as needed. 

Valve is energized closed and 

pressure opened. 

IN - Fiowkar is illuminated 
when valve is open. 
Valve closes when low 


ENGINE ISOLATION VALVE SWITCH 


Controls valve which acts as a pressure 
regulator and check valve. Valve із 
energized closed and pressure opened. 
IN - Flowbar is illuminated anytime 
valve is open. Valve will apen 
on engine start. Valve is hetd 
closed by the fire pull, duct 


overpressure or overheat, ог Low В pressure bleed 15 adequate, 
excessive flow to its pack. PRESS Ñ Valve is heid closed by 
OUT - Valve closes and OFF illumi- ENG | АТ fire control ог nacelle over- 
nated, Holding coil released, START heat. 1 and 3 are also 
1G 10, 11, 12 - ENG ISLN VALVES. eng ¡sa Го held closed by excessive 
VALVE ВИ flow to their pack. 
— = d OUT - Valve closes and OFF is 
Г illuminated. Holding 
АН coil released. 
ENGINE AREA OVERHEAT LIGHT 1613, 14, 15 - HI PRESS VALVES. 
АРС 
Overtemperature is sensed around 
ducts from engine isolation valve UE DUCT PRESSURE 
to crossbleed and flow control CROSS Bt EFD М INDICATOR 
valve for systems 1 and 3 ог from — - Indicates pressure downstream 
engine isolation valve to ATM | ore | ARER «d of engine isolation valve 
isolation valve for system 2. H GND CNN 3837? - BLEED дін IND 
3W13, 14 - DUCT OVHT DET. | 
ATM ISOLATION VALVE 
CROSSBLEED VALVE SWITCH SWITCH 
Permis | isolating түн isolation of ATMs 2 
ermits connecting or isolatin o. 2 engine pressure d 
any or all systems. CROSSBLEED AREA the crossbleed manifold. с" 
IN - Energizes valve to open OVERHEAT UGHT IN - Energizes valve to open 
with pressure. Flowbar i 
15 illuminated when valve Overtemperature is sensed е Min 
is open. Held closed with around duct from isotation is open. Held closed з ith 
excessive flow to pack 1 valve to crossbleed and No. 2 excessive flo t k 2 
ot 2. pack flow control valve. OUT. V Wer рак 4. 
alve closes. Flowbar is 
OUT - Valve closes. Flowbar is 3W13, 14 - DUCT AREA extinguished and OFF 
extinguished and OFF OVHT DET. light is illuminated 
fight illuminated. 1616 - FUS ІЗІМ VALVE. 
EM 1617, 18 - CROSSBLEED VALVES. 


(5979) 


MARCH 3, 1976 101 dd HANDBOOK 19.02.03 


PNEUMATICS ANS WORLD AIRLINES CONTROLS & INDICATORS 
BLEED CONTROLS 
FR 
NO. 1 HLPRESS пан KU a NO.3 pass 
i E s s 
қ ENG ENG j - 
— M = START | 
| да ди CROSS BLEED иЗсно COIN 
CODE/CONDITION 
“a. LOW BLEED PRESS A) 
HIGH BLEED PRESS MIT 
| NO FLOW — | 

LP HP LP HP 

ENGINE 1 ENGINE 3 

EJECTOR EJECTOR 

Ya 5 
—Ó ұл 
LS] [S] 
WING 
ANTI-ICE 
1 GND -= 


¡+ E GND 


TO PACK TO PACK TO PACK 


CODE/CONDITION 


LOW BLEED PRESS 
HIGH BLEED PRESS 
NO FLOW 


WING ANTI-ICE AND APU OFF 
3 ENGINES OPERATING, IN FLIGHT 


ENG 


ANTI-ICE 3 


LP HP E EJECTOR 
ENGINE 1 TO 
EJECTOR STARTER A 


ENG 

ISLN 

OVERPRESS 
VALVE 


ха 


! 
ENG 


ISLN SS S 


OVERPRESS [ñ | MID POS 
VALVE 5 


САНСО НЕАТ 
EXCHANGERS 


wine E ге 


АМТІ-ІСЕ t 


ATM 
ISLN "B (arm) 
GND h 
aes t 
5 5 
CROSS 
BLEED 
TO PACK TO PACK 


LP HP 
ENGINE 3 


EJECTOR 


E 
WING 
ANTI-ICE 


GND 
em 


TO PACK 


AYYWAWNS шу 033719 


"ni 


SOIL VIN3HO2S 
ТО £O 6I 


SILLWANNd 
9461 ВТ ЗМПГ 


SINITUIV QIYOM SNVMI 
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GENERAL 

The pneumatic system includes the following: 
Engine bleed air. 
APU load compressor. 
High pressure ground air. 

> Pneumatic manifold. 

Duct air pressure indications, 
Bleed air duct and area overheat warnings. 


The systems using bleed air from the pneumatic sys- 
tem are: 


Air conditioning/pressurization. 
Wing and engine anti-ice. 
Engine thrust reversers. 

Engine starters. 


В and € hydraulic system аи turbine-driven 
pumps. 


The engine bleed air system is composed of indepen- 
dent and identical systems from each of the three 
engines. Low pressure bleed air taken from N, and 
high pressure bleed air from Ма are connected to a 
common manifold. 


The APU load compressor system connects the APU 
compressor discharge air to the pneumatic mani- 
fold through the number two engine duct. 


Three connections for high pressure ground air (ex- 
ternal air cart) connect directly into the pneumatic 
manifold. 


Three instruments on the engineer’s bleed air panel indi- 


cate pressure in the engine ducts downstream of the 
engine isolation valve. 


The duct overheat warning system includes temper- 
ature sensors, thermal switches with automatic shut- 
down of a faulty unit, and warning lights on the 
pitots’ and engineer's panels. 


Continuous-type dual temperature sensors are in- 
stalled atong the outside of each high temperature 
bleed air duct and component to detect significant 
hot air leakage. 
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19.04.01 
SYSTEM DESCRIPTION 


ENGINE BLEED AIR 

There are two sources of bleed air from the engine: 
Low pressure bleed air from No. 
High pressure bleed air from Ма. 


The bleed air control system regulates the pressure 
and temperature of air supplied to pneumatic acces- 
sories and to the air conditioning system. Low pres- 
sure air is bled from each of the three engines during 
normal flight operation. When this low pressure air 
is not adequate to support the pneumatic systems, 
as with the engines at idfe, the high pressure bleed 
valve opens and admits high pressure air. The vari- 
able area ejector nozzle, which regulates the amount 
of high pressure air to be used, modulates to main- 
tain the required system temperature, 


HIGH PRESSURE BLEED VALVE 


The high pressure bleed valve is an electrically signal- 
ed, pneumatically activated valve. With the high pres- 
sure switch in, the flowbar 15 iltuminated when the 
valve opens. With the switch out, the valve is ener- 
gized closed and the off legend portion of the switch 
is illuminated. 
‘The high pressure valve is signaled closed during nor- 
mal operation when the following occurs: 


Engine isolation vaive cioses. 
Adequate low pressure air available, 


The high pressure vaive is held closed by the follow- 
ing malfunctions: 


Nacelle/pylon overheat, 
Engine duct overheat. 


When the valve is closed by a malfunction, tt ts held 
closed by a holding со! until the switch is pressed to 
poff. 


ENGINE ISOLATION VALVE 


The engine isolation valve opens with air pressure. 
The flowbar is illuminated when the valve is open. 
The valve modulates to regulate the downstream pres- 
sure. |t also acts as a check valve to prevent reverse 
flow except during certain operations. The valve will 
open for reverse flow during engine start or when the 
APU/ground air to reversers switch is on with air 
pressure available. 


19.04.02 
SYSTEM DESCRIPTION 


ENGINE ISOLATION VALVE (Cont'd) 


Engine duct pressure sensors are located downstream 

of each engine isolation valve. Pressure indicators on 
the engineer's bleed air panel are provided to monitor 
and compare bleed duct pressures. 


Engine isolation valves are signaled clased for: 
Duct overheat. 
Bleed duct overpressure 

— Fire control pulted. 

Excessive pack flow, (1 and 3 only). 


The valve is held closed by a malfunction holding 
coil after any fault until the switch is pressed to off. 


BLEED DUCT EJECTOR 


During most normal operation, low pressure air is 
adequate to supply the pneumatic manifold, When 
high pressure air is needed, the ejector opens to al- 
low sufficient high pressure air into the duct to main- 
tain pressure and/or temperature. А bullet-type 
valve in the ejector varies its position to control the 
amount of high pressure air being added. The ejec- 
tor normally controls to a pressure sensed down- 
stream and wilt add just enough high pressure air to 
maintain pressure. A temperature sensor will keep 
downstream air from exceeding nominal values. 

When wing anti-ice is turned on, the bullet modu- 
lates to maintain a higher required temperature down- 
stream. 


OVERPRESSURE VALVE 


A fast-acting valve downstream of each isolation 
valve protects the system from overpressure. If the 
isolation valve fails to maintain pressure, the over- 
pressure valve will close while the excessive pressure 
exists. It also signals the engine isolation valve to 
lock closed and turns on the bleed duct overpressure 
light on the engineer’s annunicator panel. When the 
pressure returns to normal, the overpressure valve 
opens but the isolation valve remains closed. The 
light remains on until the engine isolation valve 
switch 15 pressed to off. 


>PNEUMATIC MANIFOLD 


The pneumatic manifold system includes all ducting 
and valves used to connect the sources of pneumatic 
pressure to the systems that use it. 
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August 14, 1978 
PNEUMATIC SYSTEMS 


ATM ISOLATION VALVE 


The ATM isolation valve permits isolation of air tur- 
bine motors from each other. It also permits isola- 
tion of number two engine and APU air bleed duct 
from the crossbieed manifold. With the isolation 
valve switch in, the valve is signaled to open with 
pressure. When the valve opens, the flowbar illumi- 
nates. 


With the switch out, the valve closes, the flowbar 
goes out, and the off legend in the switch illuminates. 
Excessive flow to the number two pack wil! close the 


*-ATM isolation valve. 


CROSSBLEED VALVES 


The crossbleed valves permit connection, or isolation 
of, any or all bleed sources. With the crossbleed 
switch in, the valve opens with air pressure. The flow- 
bar is illuminated when the valve is open. The res- 
pective valve is held closed with excessive flow to 
pack one or three. Both are held closed with exces- 
sive flow to pack two. With the crossbleed switch 
out, the valve closes, the flowbar 15 extinguished, and 
the off light illuminates., 


APU LOAD COMPRESSOR 


The APU load compressor portion of the pneumatic 


*-system consists of a check valve to prevent reverse 


flow of the APU load compressor bleed air and a 
bleed air shutoff valve with its switch on the engi- 
neer's APU control panel. 


The function of this system is to admit or isolate 
flow of load compressor discharge air from the APU 
into the pneumatic manifold. 


When the APU is operating with the don't load light 
out, opening and closing of the APU load compressor 
bleed air shutoff valve is controlled by the bleed air 
shutoff switch. When the switch is in, the valve is 
electrically armed to open if air pressure is available. 
When the valve is open, the open light illuminates. 
When the switch is out, the valve closes and the open 
light is extinguished. 


HIGH PRESSURE GROUND AIR 


The high pressure ground air system consists of three 
identical ground air connections which attach directly 
to the pneumatic manifold. Access to the connections 
is through three hinged doors under the forward por- 
tion of the wing center section. 


August 14, 1978 
PNEUMATIC SYSTEMS 


HIGH PRESSURE GROUND AIR (Cont'd) 


Three ground air connections are provided to assure 
sufficient flow capacity to operate the required sys- 
tems when using ground air. At least two connec- 
tions are required for engine starting or for opera- 
ting more than one air conditioning pack, When ali 
three air conditioning packs are in use, all three 
ground ам connections are needed. 


BLEED AIR OVERHEAT WARNINGS 
DUCT OVERHEATS 


Engine bleed duct overheats are detected by temper- 
ature sensors just downstream of the ejector. 


The overheat is caused by the ejector failing to con- 
trol air input from the high pressure bleed. When 
the overheat is sensed, the duct overheat light on the 
bleed air pane! and the area/duct overheat light on 
the pitots’ C and W panel iltuminates, The high pres- 
sure and the engine isolation valves close (flowbars 
extinguish) and fock closed. They will remain lock- 
ed closed unttl both switches are pressed to off. 
After the duct overheat light goes out, the engine 
isolation valve may be reopened if required. 


NACELLE/PYLON OVERHEATS 


Two temperature sensor loops run along each duct 
of the bleed air system. The nacelle/pylon overheat 
system monitors the area between each engine and 
the engine isolation valve for bleed air feaks. If the 
system detecis excessive heat, it turns on the respec- 
tive nacelle overheat light on the pilots’ C and W 
panel and closes and jocks out the high pressure 
bleed valve. Both A and B loop lights of the nacelle/ 
pylon overheat detection system on the engineer's 
panel should also be on. 


AREA OVERHEATS 


The area overheat system monitors the ducting be- 
tween the engine isolation valves and the ACMs 
through dual sensors that send signals to the proper 
area overheat light(s). The area overheat system is 
divided into seven areas with letter designators be- 
side the lights. A, B, and C area overheat lights 
monitor the ducts from the pack valves to the ACMs. 
Their functions are covered in Air Conditioning, 
chapter five. Lights D and Е monitor the areas be- 
tween number one and three engine isolation valves 
and the crossbleed valves. Light J monitors the 
area between number two engine isolation valve and 
the ATM isolation valve. Light H monitors the 
crossbleed manifold area. 
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19.04.03 
SYSTEM DESCRIPTION 


If an area overheat or duct fail light comes on, the 
area/duct overheat light on the pilots' C and W panel 
also comes on. No valves are automatically closed 
by the area overheat system. The appropriate 
switch(es) must be pressed off to isolate the source 
of the bleed air leak. 


Two duct fail lights on the wing anti-ice panel moni- 
tor the wing anti-ice ducts for excessive external 
temperatures. The duct fail lights are tested by the 
area overheat system test and will also turn on the 
area/duct overheat light on the pilots’ C and W panel 
when activated. 
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July 1, 1977 
POWERPLANT 


REPORTING ENGINE AND COMPONENT 
MALFUNCTIONS 


In case a malfunction of any type occurs, use AIDS 


manual record switch to obtain data during and after 
the malfunction, АП pertinent information should be 


recorded in the logbook. The report should include: 
1. Time abnormal indications were observed. 
2. Time engine was shut down, if applicable. 


3. Length of time engine operated at zero oil 
pressure. 


4. Length of time engine windmilled at zero 
pressure. 


5. Length of time engine windmilled. 

6. Any trouble-shooting attempted and the results. 
7. Мое if AIDS manuat recording made. 

CROSS STARTING | 


I. Obtain ground clearance to accelerate the oper- 
ating engine. 


2. Advance throttle on the operating engine until 
obtaining pressure shown below: 


STARTING AIR PRESSURE PSI 
ALTITUDE 
TEMP °F 


SEA LEVEL 9000 FT 
-20 33 28 

20 29 25 

60 27 22 
100 24 19 


Starts may be made at slightly lower pressure 
but start may be prolonged. 


3. Use normal starting procedure for the remain- 
ing engines. 


OIL PRESSURE CHANGE 


l. if oi pressure drops below minimums, shut 
down the engine. 


2. If oil pressure increases rapidly: 
Check oil quantity; if quantity shows an in- 


crease, oil is being contaminated with fuel. 
Shut down the engine. 
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ADDITIONAL PROCEDURES 


OIL FILTER PRESSURE LIGHT ON 


When the filter pressure warning light comes on, И 
indicates the main oil filter is becoming clogged and 
should be replaced. 


if other indications of failure are noted, the engine 
should be shut down. 


MANUAL START VALVE OPERATION 


lf a start valve fails to open after the start switch is 
pushed, it may be opened manually by a mechanic 
at the engine. 


Communication between cockpit and mechanic is 
important. 


1. Place service interphone switch on. 
2. Push ground start switch. 


3. > Have mechanic open start valve, and check 
that valve open light comes on. 


4, At 20% №, move fuel and ignition switch to 
ON or ENRICH as necessary and advise the 
mechanic. 


9. When engine reaches 45% N3, tell mechanic to 
close the start valve, 


6. Check that valve open light goes out and 
ground start switch releases. 


BATTERY START 


With the battery as the only electrical power and 
an air source available: 


Check that the battery switch is on and the 
standby power switch armed. 


Use Manual Start Valve Operation procedure 
to start first engine. 


Use Cross Starting procedure to start remain- 
ing engines. 


ENGINE FAILS TO ACCELERATE IN FLIGHT 


If an engine fails to accelerate from the flight 
idle position: 


1. Press flight start switch to on, 


2. Hold fuel and ignition switch to enrich until 
engine operation normal. 


3. Press flight start switch to off. 


20.01,02 
ADDITIONAL PROCEDURES 


FUEL CONTROL AMPLIFIER OVERRIDE 


IF a thrust loss occurs associated with a decrease in 
fuel flow for fixed throttle position, the fuel flow 
amplifier may have caused the loss. If the engine 
has not flamed out and no other mechanical failures 
are evident, attempt to restore thrust as follows: 


-1. Retard throttle to maintain Ма below 80% to 
prevent possible RPM and TGT overshoot when 
fuel control amplifier is overridden, 


2, Press the fuel control amplifier OVRD switch. 
This opens the amplifier control circuit and per- 
mits the vartable orifice at the fuel control to 
fully open. With an inoperative amplifier, RPM, 
and TGT must be maintained within limits 
manually, 


3. Adjust the throttle to maintain EPR and М1 
equal to the remaining engines. Do not exceed 
RPM or ТОТ limits. 


4 Press the AIDS manual record switch and enter 
the time the OVRD switch vvas activated, in 
the aircraft log. Include engine indications be- 

— fore and after overriding the system, 


S DUCT LIGHT(S) ON 


The FWD and AFT S-duct lights on the F/E annunci- 


ator panel indicate the status of the twa latches on 
the single access door into the S-duct. 


Do not start the engine or initiate a takeoff with 


— either latch annunciator light on, until the access 


door is inspected to determine it is closed and latch- 
ed, 


-- 


During takeoff or flight: 
One light on - continue natmai flight, 
Eoth lights on 


Do not shut down the engine unless it's 
necessary for other reasons. 


Limit airspeed to 270 knots. 


Land as soon as practical. 
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POWERPLANT 


VIBRATION MONITOR 


A significant increase, 1.0 unit or more, must be re- 
ported as a malfunction, Record readings once each 
flight during stabilized cruise if AIDS inoperative. 


lf a significant increase is noted, crosscheck other 
engine instrumentation for related indications. Re- 
port all related indications and describe any vibra- 
tions thal may be noted. 


ENGINE SHUTDOWN WITH BATTERY FAILURE 

With battery failure or battery voltage less than 22 

volts, the last engine shut down must be a wing 

engine having an operating generator. 

Proceed as fotiows: 

l. Place battery and standby power switches off. 

2. Shut down number 2 and a wing engine. 

3. Close the engine tank valve on the remaining 
engine. Expect a delay of approximately two 
minutes at ground idle before engine RPM de- 


creases. 


4. When engine RPM decreases, turn aff the fuel 
and iqnition switch. 


March 7, 1977 
POWERPLANT 


POWERPLANT CONTROLS 
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TR 


ANS WORLD AIRLINES CONTROLS AND INDICATORS 


THRUST REVERSER LEVERS 


Selects and regulates reverse thrust. Interlock prevents engine 
acceleration until reverser is extended. Actuating any two 
reverse lovers will automatically extend ground spoilers. 
1H16, 17, 18- THRUST REVERSERS 


THROTTLE LEVERS 


Regulates engine forward thrust. Advancing any two throttles 
will retract ground spoilers when the aircraft is on the 
ground. 

3N2, 8, 14 - GND IDLE 


AUTOMATIC THROTTLE DISCONNECT SWITCHES 
Pushbutton switches on throttle lavers one and three. 

Eithar switch disconnacts the autothrottle system. 

141 - AUTO THROT SERVO 


REVERSER INDICATOR LIGHTS 


Ой. PRESS 
ENG 2 


TURB AIR 
OVHT ENG 2 
ENGINE 2 
FAIL-ARMED 


{C&W PANEL} 


(GLARESHIELD) 


ENG? 
FAIL 


PUSH TO 


8 R 


ESET 


REVERSER OPERATING - Reverser is in transit or fully depioyed. 

REVERSER IN TRANSIT + Reverser is in transit. Light out when 
reverser fully deployed. 

3N4, 10, 16 - REV IND. 


OIL PRESSURE LOW ANNUNCIATOR 


ОН pressure below minimum timit. 
3N5, 11, 17 - O!L LO PRESS LIGHT. 


TURBINE AIR OVERHEAT ANNUNCIATOR 
Cooling air to the turbine disks is insufficient. 


ENGINE NO. 2 FAIL/ARMED LIGHT 


Engine Mo. 2 fail systern is armed to operate on ground 
with takeoff flaps and № above 83%. 
3R7 - ENG OUT IND. 


ENGINE/APU STATUS ANNUNCIATOR 


Oil filter pressure light or engine vibration caution light 
is activated on engineers panel. APU has automatically 
shut down. 


ENGINE NO. 2 FAIL LIGHTS 


No. 2 engine failure, with system armed. 
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ENGINE INSTRUMENTS 


TGT MAXIMUM INDICATOR LIGHTS 
RED - Flashes for 5 seconds when tha TGT 
exceads 775 degrees. If the tamper- 
ature is not reduced during this time, 
light remains on until manually reset. 
AMBER . ТОТ exceeds 745 degrees, 


Ni MAXIMUM INDICATOR LIGHTS 
RPM exceeds 101.5%. 


ENGINE PRESSURE RATIO INDICATOR 
Ratio of exhaust pressure ta engine inlet pressure, 
value is proportional to thrust output, Primary 
thrust setting instrument. 

3L5, 11, 17 - EPR IND. 

2H6 


MAXIMUM INDICATOR LIGHT RESET 
Resets TGT red maximum indicator 
light and Мо overspeed pointer. 

ЗЯ 15 - ENG INSTR RESET. 


N3 MAXIMUM INDICATOR LIGHTS 
RPM excaeds 95,5%. 


RED HORIZONTAL LINE 
Ny limit for takeoff, 


REVERSER >] REVERSER REVERSER y REVERSES, 
OPERATING | iM TRANSIT I OPERATING | iM TRAN; 
L 191 


“АРМ - 19 РРы . ИМ 


VERNIER COUNTER o 0 3 
Mumerical EPR indicated by tape, 
| ша ар) Eb 


11 11 E. Ë 10 TM A 
N 1H 18 AA 
OFF FLAG А 19 10 | \ 3 3 | T 10 | 
Flag indicates loss of power to N IN 
instrument, | A А 4%, | "jr ates 
ч . 0 ) ; 
x B H Б 5 B # 
EPR BUG "a B ? ? 4 5 ? ? 
Positioned by EPR set knab. 
5 Б * 4 Er Й 
12 12 > 5 ! à 4 ^ 
за: н? 24: 
РЧ + 2 z 
1 ul ! 1 
| - і I ! "E o E zx оо 
O ГАШ ' i T" ' ' 
SET COUNTER 2 До} (5) | C7 a 
Indicates EPR bug position. LOMMANE N1 TGT N3 FF 


EPR SET KNOB 


Positions EPA bug and numerical 
value in set counter. 


N3 TACHOMETER 
indicates % APM of the HP compressor. 
1Е19. 11, 12 - TACH N, 


N] TACHOMETER 
Indicates % RPM of the fan (LP) compressor. 
Secondary thrust setting instrument, 

3P2, 8, 14 - TACH N}. 


TURBINE GAS TEMPERATURE INDICATOR FUEL FLOW INDICATOR 


Indicates temperature of exhaust gas entering Ny tur- Indicates pounds per hour rate of metered fuel de- 
bine inlet. livered to the engine. 
1F10, 11, 12 - ТОТ. 3P5, 11, 17 - FUEL FLOW, 


(5820) 
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December 6, 1974 1011 FLIGHT HANDBOOK 20.02. 
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ENGINE START CONTROLS TAT/EPR 


CONTINUOUS IGNITION PILOTS’ OVERHEAD START PANEL GROUND START 

SWITCH RELEASE SWITCH 

ІМ - OW is illuminated, Both ENGINE START PUSH ts illuminated when 
low energy ignition туз- CONTINUOUS "P ground start switch is pressed and 
tems energized when the [-] ELE ASE goes out when Ма reaches 51%. 


fuel and ignition switch When pressed, start valve closes 
and ignition is terminated. 


is on. 
Г вом start —— GROUND START SWITCH 


IN 


QUT - Deenergizes both low en- 
erdy ignition systems. 


JAS, 9 - CONT IGN, SYS А SYS . ante; 
E E E Arms high energy ignition system 
FLIGHT START SWITCH E E E and arms engine start valve to 
IN - ON is illumi | open with pressure. VALVE 
ON is illuminated, Both FLIGHT SIRAT OPEN and PUSH are illuminated. 


high energy ignition sys- 
tems energized when the 
fual and ignition switch 
15 оп. 
OUT . Deenargizes both high 
energy ignition systems. 
iN6, 12, 18 - START IGN SYS А 
1F13, 14, 15 - B START IGN, 


At 45% М3 VALVE OPEN light 
goes out, At 51% Ма the ground 
start switch releases. 


CENTER CONSOLE FUEL AND 3F10- ENG START PWR 
IGNITION SWITCH PANEL 


1F13, 14, 15 - В START IGN 


FUEL AND IGNITION 
ENRICH |1 еман 


ey» 


a il 
қ hy 


FUEL AND IGNITION SWITCHES 


ON - Completes all ignition circuits to 
engine and opens high pressure fuel 
shutoff valves on fuel control. 

OFF - Deactivates all ignition circuits to TAT/EPR GAGE 
engine and closes high pressure fuel 


TAT 


Shows total air temperature. Failure flag appears 


shutoff valves. | | “ТАТ over indicator with power loss or system failure. 
ENRICH - Momentary position which adds fuel TAT failure will cause flag to appear over EPR 


MODE 


RATED ЕРА 


e A) 


for cold day starts or slow start 
acceleration, 

1E13, 14, 15 - START CONT, 

1Е14 15, 16 - В START IGN. 


indicator, 


MODE 
Selected flight mode is indicated. 


RATED EPR 


Indicates limit for selected mode. Failure tiag ap- 
pears over indicator with power loss, system failure, 
or failure of TAT indicator, 


3R12 - TAT/EPR. 
nig ula 


| 
EPR MODE SELECTOR SWITCHES 
Selects the TAKEOFF, CLIMB, CRUISE or GO- 
AROUND flight mode for the EPR computer. 
ON is illuminated when its respective switch is 
pressed and tha other ON lights are extinguished. 


RATED E 


Ja 


(5817) 


3N3, 9, 15 - START AIR VALVE 


03 


3N6, 12, 18 - START IGN SYS A 
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ua 


Ny, AVM, OIL INDICATORS 


ON-—- М2 TACHOMETER 
indicates % RPM af intermediate pressure 


compressor. 
3P3, 9, 15 - TACH NB. 


OVERSPEED POINTER 

Indicates maximum attained RPM and re- 
mains at this point until reset with MAX 
IND RESET switch on pilot's panel. 


ENGINE VIBRATION CAUTION 
LIGHT 


Filter vibration level is reaching abnormal 
condition. 
ЗАЗ - ENG VIB LT 


Ма TACHOMETER TEST SWITCH 


Tests indicator by driving wide pointer to 
the 12 o'clock position. 


ENGINE VIBRATION INDICATOR 


Vibration level as selected by pickup selec- 
tor and filter selector. 
3R2 - ENG VIB. 


VIBRATION MONITOR TEST SWITCH 


Tests indicator by driving pointer to the 
3 o'clock position illuminating engine vib- 
ration caution light. 

LOW MEO 


TEST SWITCH A ы 

Tests vibration system tem and ч (4 

indicators with test signal NOAM mee 

to pickups. AA 
a по 

VIBRATION PICKUP SELECTORS BROAD BAND VIBRATION FILTER SELECTOR 


FAN - Select fan pickup trom ай engine systems simul- Rotary switch selects frequency filter to be read 
taneously. on all engines simultaneously. 

TURB - Selects turbine pickup signal from all engine sys- NORM - Monitors a broad band of frequencies. 
stems simultaneously. HIGH - Monitors the higher frequencies. 

ON light illuminated when switch is in. With both ON MED - Monitors only the middle frequencies. 

lights extinguished, both fan and turbine pickup accelero- LOW - Monitors only the lower frequencies. 


meters are operating. 


SM 


ОП QUANTITY TEST SWITCH 
Test oil quantity indicator by driving 
pointer to 12 o'clock position. 


Ol QUANTITY INDICATOR 
Usable oil remaining in the engine oil tank, 
JR14 - OIL OTY. 


5 


ОП TEMPERATURE INDICATOR 


Dil temperature after passing through filter, 
3P1, 7, 13 OIL TEMP. 


ОН TEMPERATURE TEST SWITCH 


Tests oil temperature indicator by driving 
pointer to 12 o'clock position. 


OIL PRESSURE INDICATOR 
Pressure in oil distribution systam. 
3R10 - OIL PRESS. 


FILTER PRESSURE LIGHT (CS PSI TEST — INDICATOR TEST 

Pressure differential exists across oit filter. “ч, PRES Drives oil pressure indicator pointers ta 
Filter is becoming clogged. FILTER 5 o'clock position. 
3N5, 11, 17 - ОН LO PRESS LIGHT. PRESSURE : 


(5819) 
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ENGINE FUEL SYSTEM 


En 
| I. 
8 


e (2) (ES) | 
¿EOL | 


EMERGENCY EG — P2 
SHUTCTF 


AL 


FILTER 


CONTROL | 
AMPLIFIER | 
GND 


conTRat| 
FUEL OIL | 


COOLER 


P1 Рз | Ра i Na 


FUEL SHUT 
LOW PRESS | HIGH PRESS PRESS FLOW OFF 
PUMP PUMP REG REGULATOR VALVE 


FROM, дА A Ц 
ТАМК N 
TANK EMERGENCY 3 


VALVE SHUTOFF 


NO, 2 FIRE CONTROL CLOSES TWO EMERGENCY SHUTOFF VALVES BUT NOT TANK VALVE. 


20.03.02 


SCHEMATICS 
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ENGINE OIL SYSTEM 


OIL TANK 


Ip TERA 
PHI “SUKI 


TO 
BEARINGS 


FILTER 


GEARBOX 


i HABE = FROM 
BEARINGS 


Исин 
АВС» , Ä -— 


{7044} 


May 1, 1976 
POWERPLANT 


ENGINE DESCRIPTION 


The RB211 ка high bypass ratio (5:1) engine con- 
sisting of three axial flow compressors in series, an 
annular combustion chamber, and five turbines. 
The takeoff thrust rating is 42,000 pounds. 


Ny is the low pressure compressor and consists of a 
single stage fan, without inlet guide vanes, driven 
through its own shaft by a three stage turbine. The 
speed of the fan is displayed by the № vertical scale 
tachometer. The fan (М1) accounts for approximately 
75 percent of the engine thrust. 


Мо is the intermediate compressor which is a seven 
stage unit driven through its own independent shaft 
by a single stage turbine. It provides the primary 
bleed air source for various aircraft pneumatic sys- 
tems and accessories. The speed of Мо is displayed 
by a conventional radial tachometer. 


N3 is the high pressure compressor which is a six 
stage unit driven through its own shaft by a single 
stage turbine. Ма bleed air is used to augment Мо 
bleed air as the situation demands. A vertical scale 
tachometer displays N3 speed. 


Ма drives an accessory gear box which is mounted оп 
the fan case. The accessory gear box provides drives 
for the engine oil pumps, fuel pumps, fuel flow regu- 
lator, hydraulic pumps, and the integrated drive gen- 
erator. 


COMPRESSOR AIRFLOW CONTROL 


To maintain airflow stability, the Мо compressor is 
fitted with variable inlet guide vanes and two surge 
bleed vaives. At low RPM, the guide vanes are 

closed and the bleed valves are open. During accelera- 
tion, the guide vanes progressively open and the 
bleed valves close at a predetermined compression 
ratio. The N3 compressor incorporates two bleed 
valves. During starting, the bleed valves are open. 

At 51% Ма, one valve closes while the second valve 
operates in unison with the N» bleed valves. 


COOLING AND SEALING AIR 
Air is taken from the compressors for engine internal 


cooling and pressurization of oil seals. Compressor 
air continuously anti-ices the М1 nose spinner. 
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SYSTEM DESCRIPTION. 


INSTRUMENTS 
GENERAL 


Each vertical instrument contains three independent 
scates, one representing each engine. Vertical instru- 
ments display EPR, Му, ТОТ, Na, and F/F, АС 
power is required for their operation. Each segment 
of the instrument incorporates a built-in testing de- 
vice that causes a crosshatched portion of the vertical 
tape to appear at the top of the scale should a mal- 
function occur. 


EPR INDICATOR 


The EPR indicator system is provided with pressure 
pickups in the engine inlet cowl and in the fan and 
turbine exhaust ducts. A digital tape position read- 
out above each scale provides an easy reading of 
EPR devetoped and is used for fine throttle adjust- 
ments. The cammand window displays the numer- 
ical position of three bugs. The bugs are adjusted 
simultaneously by a single contro! on the instru- 
ment face. 


N, TACHOMETER 


Fan speed is displayed by the № tachometer and 15 
used as the alternate thrust setting instrument. An 
overspeed indicator light above each scale will allumi- 
nate whenever maximum fan speed has been exceeded. 
The fight may be extinguished by correcting the over- 
speed condition or pressing the max indicator reset 
switchlight. 


N, TACHOMETER 


The Мо speed is displayed on a conventional dial in- 
strument on the engineer's panel. The instrument 
contatns an overspeed pointer that is moved off its 
preset position by the RPM indicating pointer. Once 
moved off its preset position, the pointer will indi- 
cate the overspeed that has occurred. The overspeed 
pointer may be reset by pressing the max indicator 
reset switchlight. 


N, TACHOMETER 


The Ма tachometer displays the speed of the high 
pressure compressor and incorporates all the features 
of the М1. It also provides control for deactivating 
the starter circuits and hydraulic system ram air tur- 
bine deployment, N3 displays a horizontal engine 
starting reference mark across the scales at 2096. 


20,04,02 
SYSTEM DESCRIPTION 


INSTRUMENTS {Contd} 
TURBINE GAS TEMPERATURE 


Thermocouples in the low pressure nozzle assembly 
sample the turbine gas temperature which is dis- 
played on the vertical scale instrument. Over tem- 
perature lights above each scale will illuminate 
whenever maximum temperature limits are exceed- 
ed. The lights may be reset by reducing the tem- 
perature or pressing the max indicator reset switch- 
light. 


FUEL FLOW 


Fuel flow is measured in a conventional manner. A 
flow transmitter at the outlet of the low pressure 
fuel pump generates signals for the flow indicator an 
the pilot’s panet and fuel used indicator on the 
engineer's panel, 


ENGINE 2 FAIL INDICATOR 


The system is armed when the aircraft is on the 
ground, takeoff flaps are set, and No RPM increases 
through 83%. A green, engine 2 fail armed light on 
the C/W annunciator panel will illuminate, 


Should engine 2 fail before liftoff (as sensed by 
Мо RPM decreasing through 80%), both amber 
engine 2 fail lights on the glareshield will illumi- 
nate. Pressing either light will extinguish both 
lights and reset the system, 


After liftoff, the system is deactivated and the engine 
2 fail armed light extinguishes. 


ENGINE START AND IGNITION 


The engine starting system consists of a pneumatic 
starter which rotates the N3 rotor assembly through 
the accessory gear box drive. The starter can be 
driven by an external air supply, or by bleed air 
from the APU or any operating engine. The ignition 
system consists of two dual-output, high and low 
energy igniter units, and two igniter plugs. Controls 
for selection of ignition and initiation of the start 
cycle are located on the overhead panel. Fuel and 
ignition switches are located just aft of the throttles. 


When the ground start switch is pressed, a relay is 
energized to hold the start switch in until the start 
sequence is completed, The ground start switch 
controls the following: 


Signals the APU to go to max mode if running. 
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Arms the engine isolation and start valves to open. 


Valve open light illuminates when air opens the 
start valve. 


Push legend in ground start release switch illumi- 
nates. 


Arms the fuel and ignition switch for high en- 
ergy ignition. 


When the fuel and ignition switch is placed on: 
Engine high pressure fuel shutoff valve apens. 
Ignition circuit 15 completed to both ignitors. 

At 45% Ма the following occurs: 


Start valve and engine isolation valve de-energized 
to close. 


Ground start valve open light extingutshes. 
At 51% Ма the following occurs: 
Ground start switch releases.. 


Push legend in ground start release switch extin- 
guishes. 


Ignition terminates. 
GROUND START RELEASE 


If the push tegend is on, pressing the ground start re- 
lease switch will terminate the start by: 


Releasing the ground start switch. 
Closing the start and engine isolation valves. 


Terminating ignition. 


CONTINUOUS IGNITION 


The continuous ignition switch provides low energy 
ignition to both ignitors in all three engines 1f the 
respective fuel and ignition switch is in the on or еп- 
rich position. 


FLIGHT START 


The flight start switch provides high energy ignition 
to both ignitors if the fuel and ignition switch 15 in 
the on or enrich position. 


May 1, 1976 
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ENGINE FUEL 
GENERAL 


Fuel from the aircraft fuel system is delivered to the 
engine under tank pump pressure through the emer- 
gency shutoff valve(s). Fue! enters the low pressure 
engine pump where its pressure is increased and then 
routed through the fuet oil cooler, fuel fiter, fuel 
flow transmitter and into the high pressure engine 
driven pump. The low and high pressure pumps are 
driven by a common shaft from the Ма compressor. 
Output of the high pressure engine pump 1s regulated 
in flow and pressure before it enters the fuel flow 
regulator where final metering +5 accomplished, The 
fuel then passes through an electrically controlled 
shutoff valve before entering the distribution mani- 
fold and combustion chamber nozzles. 


OPERATION 


The low pressure engine pump increases tank pump 
pressure to meet the intet pressure requirements of 
the high pressure pump. The low pressure pump is 
capable of operating with a negative inlet pressure 
to sustain operation with inoperative aircraft fuel 
tank pumps, 


The oil cooler utilizes fuel to cool the ail; therefore, 
the rate of oil system heat reduction 15 dependent 
an the fuel flow through the cooler, Any throttle 
position changes may affect oil temperature due to 
changes of fuel flow rates through the cooler, 


The low pressure filter has sufficient capacity to per- 
mit continuous engine operation for all phases of 
flight. Pressure sensors at the filter intet and outlet 
measure the differential pressure across the filter. 

At a predetermined pressure drop, the fuel pressure 
light on the fuel system panel will ifluminate. This 
light will also itluminate when a pressure loss 15 sensed 


at the filter outlet due to a low pressure pump failure, 


A thermal bulb at each filter outlet measures fuel 
temperature, A selector switch at the fuel panel pro- 
vides a means of setecting any engine or the 2L. tank 
position. The temperature of the selected position 

is displayed on the fuel temperature indicator on the 
fuel panel. 


The fuel flow transmitter measures the rate of fuel 
flow to the engine. This measurement is displaved 
on the pilot's fuel flow indicator in pounds con- 
sumed per hour and on the engineer's fuel used indi- 
cator in total pounds consumed since the indicator 
was last reset. 
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High pressure pump output is dependent on engine 
speed; therefore, it is necessary to contro! fuel flow 
to the engine for steady running and transient condi- 
tions. A bypass valve senses pressure at the fuel flow 
regulator inlet and bypasses fuel back to the high 
pressure pump when the fuel regulator inlet pressure 


reaches a predetermined value. When more fuel is 
required during acceleration, the bypass valve closes 
reducing bypass flow and increasing fuel flow to the 
engine. 


The engine incorporates a fuel control system. The 
system senses No speed and turbine gas temperature. 
When limitations are reached in either of these para- 
meters, an electrica! actuator on the fuel pressure 
regulator bypasses fuel back to the high pressure 
pump. This reduces fue! flow causing the engine to 
decrease speed and temperature. The amount of fuel 
flow reduction is proportional to the amount of № 
RPM or TGT overshoot. The system may be deacti- 
vated by use of the fuel control override switch on 
the engineer's panel. 


The fuel flow regulator is basically a hydromechanical 
governor. The regulator has air pressure inputs from 
the engine inlet, the inlet and outlet of the high pres- 
sure compressor, RPM sense from Na, and throttle 
position selected from the cockpit, By comparing 

all parameters the regulator schedules fuel flow to 
meet thrust requirements imposed by throttle position. 


An air/ground sensor incorporated in the fuel regulato: 
increases minimum RPM to meet flight idle require- 
ments. After touchdown, engine RPM is reduced to 
ground idle which is low enough to satisfy taxi oper- 
ation without excessive braking. 


The enrich position of the fuel and ignition switch 
increases fuel ftaw while starting at low ambient 
temperatures, When using enrich, the switch must be 
held in position; when released, it will return to the 
on position. 


The aircraft is not equipped with a fuel heater system. 
ENGINE OIL 
The engine oil system is of the full flow type in 


which the pump pressure and capacity is designed to 
meet al! phases of engine operation 


20.04.04 
SYSTEM DESCRIPTION 


ENGINE OIL ¿Cont'd) 


The oil tank is an integral part of the accessory gear 
drive, The tank is normally gravity filled but con- 
tains provisions for pressure filling. A dipstick in- 
stalled for manual inspections of the oil level is 
graduated in pint increments. The tank incorporates 
a visual sight gauge to indicate oi! level. The quantity 
indicator transmitter is of the capacitance type and 
displays the quantity of oi! remaining in the tank on 
the engineer oil quantity indicator. The indicator is 
graduated in quarts. 


The oil pressure pump, driven by Мз, receives oil 
from the tank and delivers it to a pressure relief valve, 
The relief valve controls the pressure entering the 
lubrication system. 


The oil filter has a differential pressure switch that 
senses filter inlet and outlet pressures. If the filter 
begins to clog the differential pressure will be af- 
fected, At a predetermined value, the pressure 
switch is activated and illuminates the C/W annuncı- 
ator engine/APU status light and the engineer's filter 
pressure light. 


The engine oil pressure indicator displays a differential 
of pressures between the pressure lubrication and 
scavenge oil system. Ап ot! low pressure light on the 
САМ annunciator panel wit! come on whenever oil 
pressure drops below limits for engine operation. The 
oil temperature is measured as the oil enters the pres- 
sure distribution system. 


A scavenge systern returns the oil from the rotor 
bearing cases and gear boxes to the oil tank, Er route, 
the oil passes through a scavenge filter which incor- 
porates a differential pressure switch to provide a 
warning in the cockpit should the filter become 
clogged, 


А fuel/oil cooler, cuols the oli to an acceptable level 
before it enters the tank; if not, a temperature regu- 
lator re-routes the off through an air/oil cooler in the 
fan duct, then to the tank. 


An airfoil separator in the oil tank vent system sepa- 
rates the air in the system from the oil: the oil is 
dumped into the gear box and the air overboard 
through the engine vent system. 
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ENGINE PRESSURE RATIO COMPUTER 


The EPR system continuously computes and displays 
on the pilots’ instrument panel the maximum per- 
misstble EPR for the selected engine mode, utilizing 
the inputs of altitude, mach number and total air 
temperature. The system adjusts the maximum per- 
missible EPR to account for all engine bleeds, i.e., 
wing and engine anti-ice and any or all ECS packs 
using engine bleed air. On the ground, it will not 
recognize engine anti-ice and will not function with 
proba heat on. 


The computer furnishes a rated EPR for each of the 
selectable engine ratings; takeoff (T/O), climb (CLB), 
cruise (CRZ), and go-around (GA), 


AIRBORNE VIBRATION MONITOR 


The airborne vibration monitor (AVM) system shows 
the engine vibration level continuously. 


Two vibration pickup sensors are on each engine; one 
is mounted on the upper fan cese, the other on the 
turbine case. The pickups are simple accelerometers 
using crystals and a mass insulated from one another. 
As the engine vibrates during operation, the pickups 
move wiih the engine while the mass inside the pick- 
up tends to remain at rest. This results in varying 
acceleration, which generates signal impulses propor- 
tional to the forces of vibration felt by the pickup. 


The pickup signal passes through a signal conditioner, 
is amplified, and sent to the vibration indicator. 


The engine vibration indicator displays the vibration 
level in units The indicator is on the engineer's 
panel and selector switches are provided to select 
either turbine or fan vibrations, 


A frequency selector switch allows the examination 
of a vibration reading to determine what portion of 

it is attributed to high, low, and mid frequencies, 

The selector switch is usually kept in the normal posi- 
tion to read the sum of all frequencies. 


With the engine operating, vibrations can be obtained 
simultaneously from the three turbine and fan pick- 
ups. Either the fan or turbine vibration can be read 
by holding in the respective switch. The amount of 
vibration in any one band of frequencies may be 
checked by the selector switch. The accepted vibra- 
tion level for any RPM will vary between engines. If 
any one scale of indicators shows zero reading with 
the engine operating, the AVM system for that scale 
I5 malfunctioning. 
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THRUST REVERSER 


The thrust reverser system consists of a fan air stream 
reverser driven by an air motor using high pressure 
bleed air. The system is controlled by the reverse 
throttle levers in the cockpit. Two lights associated 
with the system, the in-transit and operating lights, 
indicate reverser position and operation. 


As the fan sleeve reverser is moved aft, blocker doors 
that are mechanically linked to the sleeve divert the 
fan air through deflectors outboard and toward the 
front of the aircraft. 


Selecting reverse thrust with the throttles at idle 
releases mechanical tocks and permits a pneumatic 
motor to drive the reversers to their reyerse thrust 
position. A mechanical interlock stop in the mecha 
nism limits reverse lever travel until the fan reverser 
is in the full reverse position. 


When the reversers are in their full reverse thrust posi- 
tion, the in-transit light goes out and the interlock 
stops release. After the interlock stops have been 
released, the reverse levers may be lifted to the maxi- 
mum reverse thrust position, The reverser system is 
deactivated in flight by ground sensing switches. 


In the event of a rejected takeoff, lifting any two 
reverse levers will cause the spoiters to be deployed. 
To prevent possible reverser damage or personal in- 
jury, a reverse interlock stop check should not be 
attempted during preflight. The fan latch pins should 
be visually inspected at preflight walkaround inspec- 
tions. 
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PLANNING & PERFORMANCE TRANS WORLD AIRLINES 21.00.01 
INTRODUCTION IGNITION ENGINE - = = = = ----- = е -- 02,39 
AIR - ------------------- = — 02.40 
PLANNING INFORMATION AND INDICATING ENGINE ------------ 02.40 
PERFORMANCE DATA - - - - - = - - - - 01.01 02.41 
EXHAUST ENGINE - ------------- 02, 42 
MINIMUM EQUIPMENT LIST OIL ENGINE- - ---------------- 02. 42 
STARTING------------------- 02, 43 
MINIMUM EQUIPMENT LIST (MEL) ---- 02,01 
PLACARDING POLICY ----------- 02. 01 CONFIGURATION DEVIATION LIST 
MINIMUM EQUIPMENT LIST INDEX --- 02.02 
AIR CONDITIONING AND CONFIGURATION DEVIATION LIST (CDL) - - 03,01 
PRESSURIZATION ------------ 02. 03 PLACARDING----------------- 03. 01 
02. 04 PERFORMANCE PENALTIES --------- 03,01 
02.05 CONFIGURATION DEVIATION LIST INDEX - 03.01 
02.06 AIR CONDITIONING - - ------------ 03.02 
02.07 COMMUNICATIONS ------------- - 03.02 
AUTOFLIGHT---------------- 02. 08 ҒПЕ.--------------.-..-.-.--- 01. 02 
02.09 LANDING GEAR - - ------------- 03. 02 
02.10 LIGHTS - - -- - = - - - - - - - - - - = = = = 03.03 
02. 11 AUXILIARY POWER UNIT ---------- 03.03 
02.12 DOORS -----------------.--- 03.03 
COMMUNICATIONS - - ----------- 02.13 FUSELAGE ACCESS DOORS --------- 03. 03 
ELECTRICAL POWER----------- 02, 14 FILLETS/F AIRINGS - ------------ 03.04 
02.15 STABILIZERS = - -- - - - - - - - > - - - - - 03.04 
EQUIPMENT/FURNISHINGS - = = = = = = = 02.16 WING ---------------.--.-.-.-- 03. 05 
02.17 03. 06 
FIRE PROTECTION --------+--+-- 02.18 POWERPLANT AND PYLON --------- 03. 07 
FLIGHT CONTROLS ----------- 02. 18 EXHAUST ------------2------- 03.07 
02. 18 
02.20 WEIGHT AND BALANCE DATÀ 
FUEL-------------------- 02.21 
02.22 WEIGHT AND BALANCE - - - - - - - - - - - 05.01 
02.23 STABILIZER TRIM COMPUTER 
HYDRAULIC SYSTEM ----------- 02. 24 INSTRUCTIONS - - -- - - - - = = = - - - = = 05.01 
02.25 PASSENGER DOOR/SLIDE ASSEMBLY 
ICE AND RAIN PROTECTION ------ 02.26 INOPERATIVE - - - - - - - - - = - - - - - - 05.02 
02.27 
LANDING GEAR - - ------------ 02. 2B FLIGHT PLANNING INSTRUCTIONS 
02,29 
LIGHTS - -- + - - - = - - - - - - - - - - - 02.30 FLIGHT PLANNING POLICY --------- 10, 01 
02.31 MINIMUM FUEL FOR TAKEOFF - - - - - - 10. 01 
NAVIGATION - - - - - - = - = - = = = - = = 02.32 DOMESTIC RESERVE FUEL -------- 10. Di 
02. 33 INTERNATIONAL RESERVE FUEL -- - - 10, 01 
02.34 HOLDING FUEL --------------- 10.02 
OXYGEN ------------------ 02, 35 MINIMUM COST AL'TITUDE/ 
PNEUMATICS--------------- 02, 35 WIND TRADE ---------------- 10. 02 
02, 36 ALTERNATE PLANNING - ---------- 10, 02 
AUXILIARY POWER UNIT + + = - - - - - 02,37 ESTIMATING LANDING WEIGHT - - - - - - - 10. 03 
DOORS ------------------- 02.37 FLIGHT PLANNING -------------- 10. 03 
WINDOWS ----------------- 02.38 CLIMB PERFORMANCE ----------- 10.04 


FUEL AND CONTROL ENGINE - < = = = - Ог, 39 
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FLIGHT PLANNING CHARTS 


DISTANCES BETWEEN REGULAR AND 


TO ALTERNATE AIRPORTS - -------- 15.01 
15.02 

ALTERNATE PLANNING ----------- 15.03 
MINIMUM COST ALTITUDE SELECTION -- 15.04 


THRUST SETTING INSTRUCTIONS 


GENERAL - ------------------ 20.01 
TAKEOFF - ------------------ 20.01 
GO-AROUND - ----------------- 20.01 
NORMAL СІІМБН---------------- 20.01 
MAXIMUM CLIMB--------------- 20.01 

MAXIMUM CONTINUOUS (ENGINE OUT) 
СІЛЫАВ-------------------- 20.01 
MINIMUM COST CRUISE - - - - - - - - - = - 20.0] 
LONG RANGE CRUISE (LRC) - = = = - - = =- 20.02 
MAXIMUM RANGE CRUISE (MRC) - - - - - = 20,02 
HOLD = -- ннн 20.02 
CRUISE PERFORMANCE CHARTS ------- 20, 02 
20. 03 


THRUST SETTING CHARTS 


TAKEOFF------------------- 25,01 
GO-AROUND ------------------ 25.02 
NORMAL CLIMB/MAX CRUISE - LOW ALT - 25,03 
NORMAL CLIMB/MAX CRUISE - HIGH ALT- 25,04 


MAXIMUM CLIMB-LOW ALTITUDE - - - - - 25, 05 
MAXIMUM CLIMB-HIGH ALTITUDE - - - - > 25. 06 
MINIMUM COST CRUISE (M .84)- HIGH 

ALTITUDE/HEAVY WEIGHT - - - - - - - - 25.07 
MINIMUM COST CRUISE (M . 84) - HIGH 

ALTITUDE/LIGHT WEIGHT --------- 25.08 
MINIMUM COST CRUISE (320 145) - LOW 

ALTITUDE/HEAVY WEIGHT - - - - - - - - - 25,09 
MINIMUM COST CRUISE (320 LAS) - LOW 

ALTITUDE; LIGHT WEIGHT = - - ~ - - - = -25.10 
LONG RANGE CRUISE - HIGH ALTITUDE/ 

HEAVY WEIGHT - - -- - - - - - = = = - = = — 25. 11 
LONG RANGE CRUISE - HIGH ALTITUDE/ 

LIGHT WEIGHT ---------------- 25.12 
LONG RANGE CRUSE - LOW ALTITUDE/ 

HEAVY WEIGHT--------------- 25. 13 
LONG RANGE CRUISE - LOW ALTITUDE/ 

LIGHT WEIGHT --------------- 25, 14 
MAXIMUM RANGE CRUISE - HIGH 

ALTITUDE------------------ 25.15 
MAXIMUM RANGE CRUISE - LOW 

ALTITUDE - -----+----------- 25.16 
HWOLD-FLAPS 10--------------- 25.17 
HOLD-FLAPS4---------------- 25.18 
HOLD-FLAPS 0 - HIGH ALTITUDE - - - = = 25.19 
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HOLD-FLAPS 0 - LOW ALTITUDE - - - - 29. 20 
2-ENGINE LONG RANGE CRUISE - 

HEAVY WEIGHT- ------------*-* 25.21 
2-ENGINE LONG RANGE CRUISE 

LIGHT WEIGHT - - - 7777777 25.22 


2-ENGINE iNOPERATIVE 
(MAX CONTINUOUS! 


DRIFT DOWN/ RANGE CAPABILITY - - - - 23. 22 
2-ENGINE INOPERATIVE MRC ------ 25.24 
MAXIMUM CONTINUOUS (ENGINE QUT) 

CLIMB - ------------------ 25.25 


PERFORMANCE CHARTS 


RELATIVE BEARING - WIND TO RUNWAY- 30.0] 

EFFECTIVE AND ACTUAL WIND 
COMPONIENT-------:--------- 30, 02 

TEMPERATURE CONVERSION - ------ 30. 03 


TAKEOFF PERFORMANCE INSTRUCTIONS 


TAKEOFF DATA--------------- 50.01 
WEIGHT DEFINITIONS - - - - - - - - - - - - 50.01 
THRUST SETTING DEFINITIONS - - - - - - 50, 02 
TAKEOFF DATA WORKSHEET 
INSTRUCTIONS - -------------- 50.02 
50. 03 
SAMPLE PROBLEM ! - REDUCED 
THRUST ------------- - - - <= - 50.04 
50, 05 
SAMPLE PROBLEM 2 - ALLOWABLE 
ТННЦ5ӘТ---------------.---- 50, 06 
V4 AND BOUNDARY SPEED PLACARD - - - 30.06 
TAKEOFT WITH ONE ECS PACK ON - - = - 50,06 
SAMPLE PROBLEM 2 (Cont'd) - - - - - - - 50, 07 


LANDING INSTRUCTIONS 


СЕМЕНАІ,- - ---------------- 99.01 
CHART DESCRIPTION - --- ------ 60. 01 
MAXIMUM PLANNED LANDING 

МІОНТ------------------ Бө, 
TAILWIND LIMITS - ------------ во, 02 
5ІШІН-------------------- 60.12 
OVERWEIGHT LANDING - - -------- BO. OY 
BRAKE ENERGY - ------------- 60,03 
ENGINE OUT MAXIMUM LANDING 

GROSS WEIGHT -------------- но. U4 


AIRPORT LANDING GROSS WEIGHT DATA 


I DEC 78 1011.01 
1 DEC 78 1011.02 
1 DEC 78 101]. 03 
| DEC 78 1011.04 
IDEC 78 1011.05 
1 DEC 78 1011. 06 
1 DEC 78 1011. 07 
1 DEC 78 1011. 08 
] DEC 7B 1011. 09 
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PLANNING INFORMATION AND PERFORMANCE DATA 


The flignt planning and performance data needed by 
liight crews and flight dispatch personnel to operate 
ihis aircraft is contained in the following publica- 
tions: 


10:1 Flight Handbook, chapter 21 
1011 Flight Planning 

1011 Aircraft Performance 

1011 Takeoff Charts 


Flight Dispatch offices and Flight Operations staff 
personnel requiring complete planning and perfor- 
mance data references should subscribe to the en- 
tire group of publications listed above, 


The material in the 1011 Flight Handbook includes all 
chart premises, planning policies, and Might crew 
Instructions for use of all material contained in the 
various publications, В also contains all planning 
charts and performance data requived in flight for 
rouline and contingency operations, 


The Flight Planning manual is maintained for crew 
use at regular stations. Copies are also availabie 
at Flight Dispatch offices. This manual coníains 

all charts and data necessary for routine flight plan- 
ning prior to actual flight. 


The Aircralt Performance manual is stowed aboard 
the aircraft. ft contains performance data used on 
an irregular or non-routine basis for crosschecking 
aircraft performance parameters, The information 
contained ts not critical and a flight may be conduct- 
ed withaut the manual aboard, Flight Dispatch will 
provide any en route requirement for data and the 
manual should be replaced at the first practical 
opportunity. 


The Takeoff Chart manual, issued only to staff and 
dispatch offices, contains copies of all takeolf per- 
formance charts issued for the aircraft. Individual 
charts are routinely provided at the particular sta- 
tion and intended for one-time use by the flight crew. 
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MINIMUM EQUIPMENT LIST (МЕ) 


The Minimum Equipment List (MEL) indicates items 
of normal equipment which may be inoperative for 
flight dispatch without adversely affecting the air- 
worthiness of the aircralt, 


Items which are related to the airworthiness of the 
aircraft but not included in the MEL are required to 
be operative, [terms obviously basic to airworthiness, 
such as tires, flight controls, or engines, do not 
appear. 


Fquipment not affecting airworthiness, such as pas- 
senger convenience or entertainrnent items, also 
does not appear and ie not required for dispatch, 


When the captain and dispatcher are unable to deter- 
mine the category for an unlisted item or when the 
status of a partialiy inoperative item needs clarifi- 
cation, they should contact Operational Planning. 
Operational Planning will contact the appropriate 
Flight Operations staff member for an interpretation. 
A confirming teletype message will be sent to all con- 


cerned parties, The flight should not be delayed 
awalting the confirming message, however, since it 


will become a part of the flight records, 


The captain and dispatcher are responsible only to 
determine that the flight in question can be conducted 
safely under the conditions anticipated using the MEL; 
however: 


Under no condition shall a flight be dispatched 
with less operative equipment than that required 
by the MEL, 


The captain may require equipment over and above 
that specified in the MEL when in his judgment it 
is needed for the conditions under which the flight 
is to be conducted, 


When multiple permissible items exist, the captain 
will assure that any interface or inter-relationship 
between inoperative systems or components, or 
the exposure to additional failures, will not result 
in a degradation in the level of safety or cause an 
undue increase in the crew workload. 


The following definitions apply for the purpose of 
implementing the MEL; 


VFR conditions are considered to exist when air- 
port ceiling and visibility are forecast and reported 
at all times at least 1000 feet above the initial ap- 
proach altitude und 3 miles, and en route operation 
from point of takeoff to point of landing can be con- 
ducted with visual pround contact. 


All other operating conditions shall be considered 
IFR. 
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Under special circumstances specific test or ferry 
flights may be conducted with inoperative equipment 
beyond that allowed by the MEL upon specific author- 
ization by NYCWO. 


When dispatched under the provisions of the MEL, an 
appropriate placard must be installed in clear view 
of the captain, 


L 


PLACARDING POLICY 


Maintenance policy provides for a standard tempo- 
rary cockpit placard and procedure for inoperative 
or missing components, 


In the upper portion of the standard placard are en- 
tries for airplane number, station, logbook pages 
involved, and description of mallunction or deactiva- 
tion. This portion is completed by the appropriate 
maintenance agency and attached to the outside front 
cover of the logbook. 


The lower section of the placard is a tearoff contain- 
ing the words INOPERATIVE and MALFUNC'TION. 
The portion containing the appropriate word is ap- 
plied on or adjacent to the affected instrument or 
control. 


When corrective actions are made, both sections of 
the placard are to be removed, 


A system and/or component is considered inopera- 
tive any time it does not accomplish its intended pur- 
pose and/or does not consistently function within its 
designed operating limits or tolerances, 
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MINIMUM EQUIPMENT LIST INDEX 


The MEL is arranged hy ATA system numbers. This 
roos index is presented іп alphabetical order as ап 
aid in locating items. The appropriate ATA sysiem 
number із listed in the right-hand column. 


Air 18 
Air Conditioning 21 
Autorlight 32 
Auxiliary Power Unit qu 
Communications 25 
Doors 53 
Electrical Power 24 
Equipment and Purnishings 35 
Exhaust Engine 78 
Fillets; Fairings 54 
Fire Protection 26 
Flight Controls 27 
Fuel ^B 
Fuel and Control Engine 73 
Fuselage iecess Doors 83 
Hudruulio System id 
Ice and Rain Protection 30 
Ignition Engine 74 
Indicating Engine 77 
Instruments 51 
Larahng Gear 32 
Lights 33 
Navipation aa 
Gu Engine та 
Oxygen 35 
Pneumatic Systems 96 
Powerplant and Pwlon 71 
Piessurization 21 
Starting во 
Wing aT 
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EQUIPMENT REQUIRED FOR ALL FLIGHT COMDITIONS 
ITEM EXCEPT AS PROVIDED FOR ІН REMARKS REMARKS 


21 AIR CONDITIONING AND 
PRESSURIZATION 


“21-01 Pack Flow Control Valves 


-21-21 Compressor Overheat Trip 
System 


-21-24 Pack Discharge Overheat 
Trip System 


-22-07 Instrument Panel/ Pedestal 
Cooling Fan 


-24-02 Galley Exhaust Airflow 


> Control Valve (Cool Air 
Overboard) 


-24-06 Galley Exhaust Fan 


-25-01 Forward Avionic Service 
Center Exhaust Airflow 
Sensor 


One may be inoperative. Inoperative valve must be jocked and 
closed. 


Dispatching with one valve closed: H a second valve should fail 
en route, position cool air overboard switch to close and descend 
to 25, 0001 or below. 


One overtemperature switch per pack may be inoperative pro- 
vided associated compresaor and ACM discharge temp indication 
18 operative. 


Should it be necessary to use manual temperature control system, 
maintain associated compr disch temp and ACM disch temp below 
the following limita: 


For inoperative compressor overtemperature switches, limit 
compr disch temp to less than 200°C, 


For inoperative pack discharge overtemperature switch(es), 
limit ACM disch temp to less than 90°C. 


In the event of failure en route, the airplane may continue the 


flight or series of flights but may not depart 
the station designated by MCIMD without being repaired. 


The close function may be inoperative provided there are no 
extended oveswater flights. 


May be inoperative provided galley exhaust airflow control valve 
is operative open and mid electrical service center fan is ground 
operative, 

See additional information for item 21-24-02, 


May be inoperative provided: 


The differential pressure sensing circuit is placed in the 
no pressure position. 


Exhaust flow control valve is operative, 
Exhaust fan is operative. 
NOTE: The FESC flow control valve will remain open in flight 
and on the ground, so overboard light wili remain illumi- 


nated. Valve can be closed by unlatching cool air over- 
board switch. 
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ITEM EXCEPT AS PROVIDED FOR IN REMARKS REMARKS 


21 AIR CONDITIONING AND 
PRESSURIZATION (Cont'd) 
-25-02 Mid Electrical Service 
Center Exhaust Airflow 
Sensor 


- 25-03 Forward Avionic Service 
Center Exhaust Fan 


-25-04 Mid Electrical Service 
Center Exhaust Fan 


-25-05 Forward Avionic Service 
Center Exhaust Fan 
Differential Pressure Switch 


“35-06 Mid Electrical Service 
Conter Fan Differential 
Pressure Switch 
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May be inoperative provided: 


The differential pressure sensing circuit is placed in the no 
pressure position. 


Exhaust airflow control valve is operative. 


Exhaust fan is operative. 


A new or recycled battery which has been maintained on a 
continuous pulse or trickle charge is installed prior to each 
takeoff. 

Fan may be inoperative provided: 
Fan is free ta windmill. 
Fan C/B (on left galley C/B panel) is pulied and banded. 
Fwd avionics "LO FLO" light is operative. 


During maintenance; passe :ger loading operations the electrical 
system must be in the GND SERY mode. 


Within 15 minutes of switching from GND SERV mode to power 
ón main busses, pressurize aircrafi to obtain cabin altitude 
250-300 fcet below field elevation (to establish adequate FESC 
equipment cooling). DO NOT EXCEED 6.15 PSID. 


May not depart a station where repairs or replacement may be made, 
| 


May be inoperative provided: 


Exhaust flow control system is otherwise operative, a fully 
charged battery is installed as determined by normal opera- 
tion of battery charger prior to each takeoff, and no more 
than one (1) APU start (or attempted start) is made. 


Battery charger CB pulled whenever cabin differential pres- 
sure is less than 1 PSI, 


Galley modules are not serviced with dry ice. 


Switch may be inoperative provided the differential pressure 
sensing circuit is placed in the no pressure position and exhaust 
flow valve is operative. 


Exhaust fan is operative, 


NOTE: The FESC flow control yalve will remain open in flight . 
and on the ground, so overboard light will remain illumi- 
nated. Valve can be closed by unlatching cool air over- 
beard switch, 


Must be operative for transoceaniv operalton. 


May be inoperative provided: 
Exhaust air flow control valve is operative. 
Exhaust fan 15 operative. 
Ditferential pressure sensing system is placed in the 
"No Pressure” position. 
А new ог recycled battery which has been maintained опа 


continuous pulse or trickle charge is installed prior ta 
each takeoff. 
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21 AIR CONDITIONING AND 
PRESSURIZATION (Cont'd) 


-25-09 Forward Avionic Service Close control of the valve may be inoperative provided: 
Center (FESC) Flow Control 
Valve АП packs are operative. 

The MESC flow control valve (see 21-25-10) is operative. 
NOTE: FESC overboard light will remain illuminated in Might. 


-25-10 Mid Electrical Service 
Center (MESC) Flow 
Control Valve 


Close control of the valve may be inoperative provided: 
All packs are operative. 
The FESC flow control valve (see 21-25-09) is operative. 
No extended overwater flights. 

NOTE: MESC overboard light will remain illuminated in flight. 


7 -25-17 Inertial Navigation System 
Exhaust Fan 


May be inoperative provided avionics service center exhaust fan is 
operative (see 21-25-03). 

-31-01 Cabin Pressure Control Normal or standby modes may be inoperative provided manual 
mode iS operative and both outflow yalves are operative. 


Select operative mode. 
“= -31-03 Forward Outflow Valve 


Valve must be operative. 


Valve may be operated with the Normal or Standby mode inoperative 
provided the Manual mode is operative and provided the aft outflow 
valve is operative in all modes. (See 21-31-01) 


-31-04/-52 Aft Outflow Valve 
and/or Actuator 


Valve may be inoperative provided the valve is closed and both 
cabin safety valves are operative. (See MEL item 21-31-01). 


Valve may be operated with the Normal or Standby mode inoperal- 
ive provided the Manual mode is operative and provided the forward 
outflow valve is operative in all modes. 


-32-01 Forward and АП Cabin 
Safely Valves 


One may be inoperative if closed, provided both cabin outflow 
valves are operative. 


-32-05 Cabin Safety Valve Open 
Indicators 


Both may be inoperative provided both cabin safety valves are 
operative. 


-33-01 Cabin Altitude and 
Differential Pressure 
Indicator 


Either the cabin altitude or cabin pressure indication may be 
inoperative provided the other is operative. 


Operate the cabin pressure control system in the auto mode. 
Select flight altitude and read cabin altitude from the tape. 
The operative gauge should indicate the same cabin altitude as 
selected on the tape or max normal pressure differential, 


For pressure selections less than max differential, refer to 


chart (FHB 5. 01) to get the pressure vs. cabin altitude rela- 
tionship. 
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21 AIR CONDITIONING AND 
PRESSURIZATION {Cont'd} 


-33-02 Cabin Rate-of-Climb 
Indicator 


-41-02 Hot Air Manifold Temp 
Control Valves 


-41-05 Hot Air Manifold Temp 
Control Sensors 


-41-17 Hot Air Manifold Isolation 
Valves 


-41-19 Hot Air Duct Overheat Switch 


-43-00 Floor Heat System and 
Components 21-43-01 thru 
21-43-08 


-44- 00 Cargo Heating System and 


Components 21-44-04 thru 
21-44-17 


-51-01 Dual Pack Heat Exchangers 


-51-04 Ram Cooling Header and 
Check Valve 


“-51-07 Pack Air Cycle Machines 
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May be inoperative provided normal pressurization mode, cabin 
altimeter, and differential pressure indicators are operative. 


May be inoperative. [noperative valve(s) must be in the closed 
position, 


May be inoperative provided associated hot air valveis) are 
closed. 


One valve may be inoperative open or closed. Both valves may be 
inoperative closed provided: 


They are manually closed. 


The ECS monitor panel temperature indications are operative 
(see 21-21-24), 


May be inoperative provided hot air manifold temperature con- 
trol valves are closed. 


System and any of its components may be inoperative provided 
the associated circuit breaker (3W11 and 12) for electrical can- 
trolled devices are pulled. 


Forward, mid, and aft cargo compartment fan(s) may be inopera- 
tive. 


Forward, mid, and aft cargo compartment fan cycling switchtos) 
may be inoperative in the open position. 


Forward, mid, and aft cargo compartment overtemperature 
switch(es) may be inoperative provided associated fan circuit 
breaker is pulled and collared. 


Forward, mid, and aft cargo compartment cold indication 
switch{es} may be inoperative. 


NOTE: Whenever aft cargo heating system is inoperative, live 
cargo heat requirement must be considered. 


One may be inoperative provided associated flow control valve 
is manualiy closed. 


May be inoperative provided associated расК(в) not operated on 
the ground. 


One only may be inoperative for transoceanic operation. Two 
may be inoperative provided: 


All other components in the affected air cycle system are 
operative. 
The turbine bypass valve on the affected ACM is locked open. 


The associated ram air exhaust actuator and indicator are 
operative. 


==, 
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EQUIPMENT 


¡TEM 


21 AIR CONDITIONING AND 
PRESSURIZATION (Cont'd! 


-51-22 


-61-0I 


-bi-02 


-B1-07 


-61-12 


-61-17 


-61-27 


-62-01 


-62-04 Ram Air Exit Door Actuators 


-62-14 


-62-16 


Pack Water Separators 


Auto Temp Selector 
Zone Auto Temp Controllers 
Zone Auto Control Valves 


Zone Duct Temp Sensors 
(Auto Control) 


Zune Temp Sensors 


Trim Air Pressure 
Regulator and Shutoff Valve 


Pack Temperature 
Controllers 


Pack Ram Air Exit Door 


Turbine Bypass Valves 
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REMARKS 


EXCEPT AS PROVIDED FOR IM REMARKS 


The associated [low control valve 18 operative and opened 
oniy in flight. 

The associated ACM discharge temperature is monitored, 
The remaining pack is fully operative. (See 21-21-01 and 
21-62-18.) 


Three may be inoperative provided associated ACM outlet temper: 
ture eontrol system is operated in manual mode for ground opera- 
tion and corresponding turbine bypass valve is positioned open. 
(See 21-63-09/11.) 


Any combination or all may be inoperative provided: 
Associated Zone Controt Valves are closed (21-61-07), or 
Both hot air isolation valves are closed 421-41-17) or 


Trim air pressure regulator and shutolf valve is closed 
(21-61-27). 


May be inoperative open or closed, 
With valve closed, all trim air is shut off. 


Three may be inoperative provided associated pack(s) сап be 
operated automatically or manually (see 21-63-09/11) and ECS 
temperature indication system (on ECS monitor panel) is opera- 
tive. 


For manual operation, select manual on the auto/rnnl selector 
switch for the pack(s) with the inoperative temperature control- 
ler(s). Select ACM discharge and monitor ECS and cabin zone 
temperature on the ECS monitor panel. Control cabin tempera- 
ture to a comfortable level by varying the position of the turbine 
bypass and ram air doors with the cool and warm switches as 
required. If one or two packs are controlling іп auto, manually 
select the same approximate ACM discharpe temperature for 
the pack(s) with the disabled controller. Monitor temperatures 
during aircraft speed and altitude changes. 


One may be inoperative. Two may be inoperative provided one 
of the remaining is fully operative and the other is fixed in mid 
position. 


One may be inoperative. Two may be inoperative provided one 
of the remaining is fully operative and the other is fixed in mid 
position. 


Two may be inoperative provided: 


All other components in the affected air cycle system are 
operative. 


The inoperative valve is locked open. (If the valve cannot be 


locked open, the pack valve must be locked closed.) 
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21 AIR CONDITIDNING AND 
PRESSURIZATION  (Cont'd) 
The associated ram air exhaust actuator and indicator are opera- 
tive. 
The associated Now control valve is operative and opened only in 
flight. 
The associated ACM discharge temperature is monitored. 
The remaining pack is fully operative. (See 21-21-01 and 
21-51-07). 
-62-19 Pack Ice Sensors 3 Three may be inoperative provided ACM autict temperature is 
maintained above zero degrees C. (See 21-63-09/11,) 
-b2-22 Pack Temperature Discharge 3 Three may be inoperative provided associated pack(z) can be 
Sensors (Auto Control} operated manually. All indications of the ECS monitor panei of 
the associated pack must be operative. (See 21-63-09/11,) 
-82-28 Ram Air/Turbine Bypass Б If only one turbine bypass valve is operative, its associated 
Position Indicators indicator must be operative. 
“63-03 Pack Flow Indicator 1 
-63-03 Pack Flow Rate Transducer 3 Any or all may be inoperative. 
-b3-0B Pack Flow Transducer 1 
Signal Conditioner 
-B3-08 ECS Temperature Indicator 1 May be inoperative provided it is not required for other MEI. 
item Support. (See 21-21-24, 21-51-22, and 21-62-01/ 15/22.) 
-53-11 BCS Temperature Sensors 15 Fifteen may be inoperative provided the inoperative sensor(s) 
are not required for other MEL support. (See 21-24-24, 
21-51-22, 21-62-01/19/22.) 
-63-27 Cabin Temperature Indicator 1 May be inoperative. ACM discharge temperature indicator must 
- be operative. 
-53-30 Zone/Duct Temperature 10 May be inoperative. If duct temperature Sensor 18 inaperative, 
Sensor the ACM discharge temperature indicator must be operative. 
-63-40 Temperature Probe signal 1 May be inoperative. ACM discharge temperature indicator must 
Conditioner be operative. 
22 AUTOFLIGHT 
-01-00  Autopilot/ Flight Director 
System 
Autopilots 2 One autopilot system must be operative for transoceanic operation, 
Both autopilots may be inoperative provided landing minimums 
are not predicated on autopilot use. (See 27-61-00 for DLC/AGS 
requirements. } 
Flight Directors 2 Both may be inaperative unless landing minimums are predicated 
on Flight Director use. 
T/S GP&P 4-8-1 
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MINIMUM EQUIPMENT LIST 


REMARKS 


ITEM EXCEPT AS PROVIDED FOR IN REMARKS 


22 AUTOFLIGHT (Cont'd) 


-10-02 Мау Mode System/ Controls 


-10-03 Heading/ Pitch Modes 


-10-05 AFCS Mode Annunciators 


-10-05 AFCS Warning Annunciators 


Alert Lights 


AP Disc Annunciator 


ATS Dise Annunciator 


No Flare Annunciator 


AP Limit Annunciator 


Ко Dual Annunciator 


Na Align Annunciator 


No GA Annunciator 


Both course-set functions must be operative. 
Should one course-set function become inoperative en route, the 
airplane may continue the flight or series of flights but may not 
depart the station designated by MCIMD without being repaired. 
VOR SPLIT 1 - 2 function is operative. 
DEV altn source select function is operative ог RMI VOR 
function is operative for course presentation on the affected 
Side, 


Operations conducted in VFR conditions. 


Five may be inoperative {including VS indicator on ihe glare 
shield). 


The folkowing mode annunciators may be inoperative in both panels 
provided respective mode engage switch light is operative: 


MACH IAS 
V5 TURB 


With both autopilots and both Flight Directors inoperative, all 
mode annunciators may be inoperative. 


Both may be inoperative provided autopilots and ATS are not 
engaged. 


First officer's may be inoperative provided annunciators in both 
warning panels are operative for any APFDS mode to be engaged. 


For auto-flight, both may be inoperative provided Cuptain's alert 
light and A/P disc aural warning is operative. 


Both may be inoperative if ATS is not engaged. 


One may be inoperative for ATS engagement provided both alert 
lights are operative. 


Both may be inoperative if flare mode is not required. 


Both may be inoperative provided A/P is inoperative or not 
engaged in the command mode, 


Both may be inoperative if dual A/L mode not required and not 
engaged. Must be operative for dual A/L operation, 


Both may be inoperative if align mode is not required. 


First officer's annunciator may be inoperative provided both 
alert lights are operative. 


Both annunciators may be inoperative provided both alert lights 


are operative and no automatic go-arounds are made. 
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22 AUTOFLIGHT (Cont'd) 


CMD Dise Annunciator 


- 10-07 


-10-12 


-10-21 


-10-99 


-11-01 


Flight Control Electronic 
Systems (FCES) Panel 
Switch Lights 

Oft 

Fail 


Flight Control Auxiliary Unit 
(FCA) 


АР Disconnect Switches 
(оп Control Wheels) 


Autotrim Flags (in Surface 
Fasition Indicator) 


Pitch AFCS Computers 


-11-03/04 Altitude Alert 


System 
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Both may be inoperative if command mode is nat engaged. 


First officer's annunciator may be inoperative for command 
mode engagement provided both alert lights are operative. 


Six may be inoperative, 


The fail indication in any channel which is operative and engaged 
must be operative. 


АП functions/ indicators of the FCAL may be inoperative provided: 
The unit is installed and connected. 
The SPI (see 27-00-01) is fully operative. 
It does not render any other syslem or equipment inoperative. 


One may be inoperative for autoflight provided the command mode 
is not engaged at altitude Lower than initial approach altitude. 


Both may be inoperative. 
With autotrim flags inoperative, ascertain autotrim 15 synchro- 
nized prior to disengaging auibopilot to preclude undesirable tran- 


sients. Compare SPI stabilizer position with trim setting. 


As mechanical pitch trim wheels rotate with autotrim inputs, 
they provide good visual indication of autotrim setting. 


Both may be inoperative. 


With pitch computers inoperative, the aulopilots and Flight 
Directors are inoperative. (See 22-01-00), 


Qne channel may be inoperative provided all functions (altitude 
selection, alert lights, aural signal) are operative on remaining 
channel. Capture modes inay be inoperative. 


Select operative channel (NORM or STANDBY) on Altitude Select 
Panel and test System prior io each takeoff. 


Should both channels become inoperative en route, the airplane 
may continue the flight or series of flights but may not depart 


the station designated by MCIMD without being repaired. 


See 33-18-04 for altitude aleri aural signal. 


1 011 FLIGHT HANDBOOK 


April 30, 1978 AIRLINES 21.02.11 
PLANNING € PERFORMANCE TRANS WORLD IR MINIMUM EQUIPMENT LIST 
EQUIPMENT REQUIRED FOR ALL FLIGHT CONDITIONS 
ITEM EXCEPT AS PROVIDER FOR IN REMARKS REMARKS 


22 AUTOFLIGHT (Cont'd) 


-13-01 Roll AFCS Computers Both may be inoperative. 

With roll computers inoperative, the autopilots and Flight Direc- 
tors are inoperative. (See 22-01-00.) 

-13-02 Roll Lateral Accelerometers May be inoperative provided landing minimums are not predi- 
cated on the use of APFDS modes which are rendered inopera- 
tive (APR, A/L). 

-13-03 Rol AFCS Transducers One may be inoperative provided the non-associated Yaw 5A5 
channel is operative. See 22-15-00. Associated A/P is placard- 
ed inoperative. 


-15-00 Yaw SAS One Yaw SAS channel may be inoperative. 


NOTE: When dispatching with a Yaw SAS channel inoperative: 
Dual autoland is not available. 


Single autoland limited to crosswind component of less 
than 10 knots. 


Autopilot channel associated with inoperative Yaw 5á5 
channel is inoperative. (See 22-13-03, } 


Flare and align mode/ warning indications may be 
inoperative on captain's or first officer's side. 
(See 22-13-01.) 


Heading hoid and heading select modes of autopilot 
associated with the inoperative Yaw SÁS channel may 
be downgraded. (See 22-15-01.) (A/P "A" for 
Channel 1, A/P "В" for Channel 2 Yaw SAS.) 


Dutch roli damping and turn coordination are not 
adversely affected. 

-15-02 Yaw Rate Gyros One rate gyro may be inoperative provided both Yaw SAS com- 
puters are operative. (Both SAS channels remain operative.) 


With an inoperative Yaw SAS channel, the two rate gyros а550- 
ciated withthe operative Yaw SAS channel must be operative. 
With Channel 1 inoperative, rate gyros 2 and 3 must be opera- 
tive, With Channel 2 inoperative, rate gyros 1 and 3 must be 
operative.) (See 22-15-00, } 


NOTE: Heading hold and select modes of the associated autopilot 
may be degraded. (A/P "А" for Channel 1, A/ P "В" for 
Channel 2 of Yaw SAS.) 


-15-03 Rudder Position Transducers 
(Dual) 


May be inoperative provided landing minimums are not predi- 
cated on the use of the align/roliout modes. 


-17-01 FCES Computer Channels 
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22 AUTOFLIGHT (Cont'd) 


-17-03 PFCS Monitor 


Roll 


Pitch 


-17-16 Stail Warning Systems 


-18-00 Trim Augmentation Systems 
(FCES Panel) 


Pitch Trim System 


Mach Trim Systems 


Mach Feel Systems 


-31-00 ATS (Autothrottle System) 
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One may be inoperative provided: 


The control switch of the inoperative channel is maintained in 
the off position. 


The ЕРІ is fully operative. (See 27-00-01.) 


One off indication may be inoperative provided the other ral} 
channel and associated lights are operative and глрачей, 


Any channel that is operative and engaged must have ап opur- 
ative fail indication, 


One may be inoperative provided: 
The control switch of the inoperative channel is maintained in 
the off position. 
The SPI is fully operative (27-00-01). 
The jam and open cable detectors of (he operative channel are 
verified by ground checkout prior to the first Might of each «Бау. 


One off indication may be inoperative provided the other pitch 
channel and associated lights are operative and engaged. 
Any channel that is operative and engaged must have an uper- 
ative fail indication. 

Both channels must be operative for takeoff. 


If a channel fails in Might, the control switch for the tailed timui- 
nel must be unlatched (off) to permit operation on other channel, 


One channel may be inoperative. 


With either channel inoperative, trim application is half the 
normal dual-channel rate. 


One channel may be inoperative provided at least one айбары ан 
is operative. 


Both channels may be inoperative provided both autapiloiz п 
operative and one is engaged above , 55 mach. 


Both mach feel channels are required operative, Une OFT iishi 
may be inoperative. Both FAIL lights are required operative. 


Both channels may be inoperative provided landing minimums 
аге not predicated on use of autothrottles, and throttle fiundiine 
characteristics are not adversely affected (binding, crecpins, 
etc.) by ATS deactivation. 


The ATS may be operated with both ATS disconnect switches 
{on throttles} inoperative. 


With the SCS computer inoperative, the entire speed control 
system (SLO-FAST indication and ATS) is inoperative. 
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22 AUTOFLIGHT {Cont'd} 


-31-05 Longitudinal (Dual) 
Accelerometers 


-31-06 Angle of Attack Sensors 
-31-07 Speed Command System 
Computer 


-31-08 ATS DISC Switches 
{On Throttles) 


23 COMMUNICATIONS 


-11-00 HF Communications systems 


-22-00 Баса! System 
-23-00 УНЕ System 


-31-11 Passenger Address System 


-41-UO  Interpnone System 


-41-04 Flight Attendant Cockpit 
Cali Signal 


-43-00 Ground Service Interphone 
System 


-51-04 Audio Selector Control Panels 
Cockpit 


Forward Electronics Service 
Center (FESC) 


-31-05 Headsets 
-51-07 Microphones (Cockpit) 


-51-08 Oxygen Mask Microphone 
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REQUIRED FOR ALL FLIGHT CONDITIONS 
ITEM EXCEPT AS FROVIDED FOR И REMARKS 


REMARKS 


May be inoperative. Speed Command System will be inoperative 


Place switch of inoperative stall warning channel off when it 
becomes inoperative in flight. 


May be inoperative. (Renders entire SCS inoperative.) 


Both may be inoperative. 


International - Wherever HF is required for communication, tw: 
systems must be operative for dispatch except when flight is pla: 
ned on northern eastbound and westbound flights with reference 
to Keflavik-Prince Christian-Goose Bay, refer to operations 
specification. 


Domestic - Both systems may be inoperative. 
Both may be inoperative. 
One may be inoperative. 


Must be operative from the fight deck and at least two flight 
attendant stations at all times. 


The aircraft may continue the Night or series of flights with 
other portions af the system inoperative for a maximum of 25 
flight hours, but may not depart a station designated by MCIMD 
without being repaired. 


Must be operative. Upper galley to lower galley interphone 
may be inoperative. 


May be inoperative. If cockpit to cabin call or lower galley call 
system inoperative, both the public address and cabin interphone 
system must be operative. If cabin to cockpit call system inopes 
ative flight crew must monitor interphone at all times. 


Мау be inoperative- 


One required for each person on flight deck duty. 


May be inoperative- 


One required for each Might crew member on duty in the cockpit, 
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MINIMUM EQUIPMENT LIST NS WORLD AIRLINES PLANNING & PERFORMANCE 
EQUIPMENT REQUIRED FOR ALL FLIGHT CONDITIONS Num 
ITEM EXCEPT AS PROVIDED FOR IN REMARKS REMARKS 


23 COMMUNICATIONS {Contd} 


Both may be inoperative provided procedures are not predicated 
on their use. 


-31-11 [light Station Communications 
Speakers 


-81-12 Interphone Amplifiers The flight interphone amplifier must be operative. 

In the event of malfunction or failure of the voice recorder, the 
airplane may continue the flight or series of flights, but may not 
depart a station designated by MCIMD without being repaired. 


-71-00 Voice Recorder System 


24 ELECTRICAL POWER 


-11-10 IDG Oil Temp Indicating 
System 


One may be inoperative on an operative IDG provided associated 
loadmeter(s) is operative. 


-li-11 Real Load Division 
Controller 


May be inoperative provided channel(s) affected are operated in 
isolated mode. 


Maintain ВТВ of affected channel(s) in open position. 


Affected channel's bus loads may be out on tie bus if desired 
by opening GB and closing ВТВ. 


An inoperative load controller does not adversely affect genera- 
tors 1 and 2 as power source for essential AC bus, 


-20-01 Generator Fault Annunciator May be inoperative unless required by maintenance procedures 
(Service Center) 
-21-01 IDG Assembly (Generator) Ail must be operative for transoceanic operation. One may be 


inoperative provided the following are operative: 


Bus tie system 

Overload protection system 

Auto/ manual control functions 

No bearing lights illuminated on operating generators. 


Refer to Generatorís) Inoperative procedure in 4. 10 for operating 


restrictions. 

“ When it becomes necessary to dispatch with а generator system 
drive disconnected, the IDG should be serviced with oil at least 
toithe top of the full band. Refer to Chapter 12 ot Maintenance 

= Manual. 


-21-05 Generator Control Unit (GCU) One required for each operative generator. (See 24-21-01). 


-21-07 Generator Breaker (GB) One may be inoperative in the open position provided the bus tie 
System, the overload system, and the other two IDGs are opera- 
tive, and all other auto and manual control functions are apera- 


tiye, 


When GB-1 or GB-2 is failed open, the generator is available as 
а Source of power to the essential and standby busses. 


With a GB-3 failed open, generator 3 is inoperative as a power 
source. (See 24-21-01). 


With a GB failed open, carry essential AC switch as follows: 


Auto B3 (G2) with GB-1 open. 
Auto B3 (G1) with GB-2 or GB-3 open. 
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24 ELECTRICAL POWER (Cont'd) 


-21-06 IDG Lo&dmeters Luadmeter indications which may be inoperative are as follows: 


КУАН select function of ҚУАН indication may be inoperative, 


KW indication must be operative on at least two operative gent 
rators. 


If KVAR or KW indication is inoperative on any loadmeter, the 
associated IDG oil temp indicating system must be operative 
and both 4.C. meters (freq and volts) must be operative. 
-21-10 Voltmeter, AC/PMG PMG test function and/or PMG voltage indication may be inopera 
tive provided loadmeter, freqmeter, and AC voltage indications 
are operative on all channels with an operative generator. 
-21-11 Freqmeter, АС May be inoperative provided the AC voltmeter and three load- 
meters are operative, and three generators are operative in 
parallel mode. Must be operative for APU generator parallel 
operation, 

-24-01 APU Generator May be inoperative. (See 24-21-01). 

Must be operative for transoceanic operaticn eastbound; westbou: 
may be inoperative subject to special approval from NYCWO. 


-24-02 APU Generator Control Unit Must be operative when APU generator is operative. 


-24-04 APU Generator Breaker Auro and/or manual control may be inoperative. (See 24-21-01) 
If both auto and manual opening are inoperative, maintenance 
must open or remove relay. 


Must be operative for transoceanic operation eastbound, westbotu 
may be inoperative subject to special approval from NYCWO. 


-24-06 APU Loadmeter KW function must be operative when generator is operative. 


-25-22 Main Battery Cooling Fan May be inoperative. 


-31-01 Transformer Hectifier Any one except essential TR may be inoperative provided al) DC 


busses and all DC bus tie relays are operative. 
NOTE: Total TR DC electrical load is not to exceed 145 amps. 


-31-05 DC Voltmeter May be inoperative. 


-31-06 DC Ammeter 
-32-00 Standby Power System 


-32-04 Battery Charger . Must be operative for transoceanic operation. 

The charger may be inoperative provided a new or recycled 
battery which has been maintained on a continuous pulse ог 
trickle charge is installed prior to each takeoff and no more 
than one APU start (or attempted start) is made. 


With the charger inoperative, the aircraft may continue the flight 
or series of flights but may not depart a station designated by 
MCIMD without being repaired. 
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25 EQUIPMENT/FURNISHINGS 


-11-01/03 Crew Seat Assembly May be inoperative provided: 


Electrical Adjustment Electrical connector is disconnected on inoperative Seatís) or 
Appropriate CB (2F-10 or 2F-11) is opened and banded. 
Manual Adjustment Must be operative. 
-11-05 Flight Deck Observer 
shoulder Harness 


If a harness becomes inoperative, the aircraft may continue the 
flight or series of flights, but may not depart a station where 
repairs or replacement can be made. 


-1i-08 Flight Deck Crew Shoulder 
Harness 


-12-07 Eye Locator System May be inoperative. 


-21-00 Passenger Seats May be inoperative. 
One approved seat and seat belt required for each passenger. 


Seat recline mechanism must be operative, or Seat must be se- 
cured in retracted (stowed) position. 


The passenger seat assigned to attendant use must be the seat 
most accessible to the exit and placarded "Flight Attendant Seat." — 


Seat belt portion required on all F/A Seats if occupied. 
Shoulder harness portion required for all forward facing F/A 
seats occupied during T/O or landing. 


-21-08 Flight Attendant Shoulder 


-31-03 Galley Attendant Seat Required for each position occupied. Seat inust have a seat belt. 


-32-00 Galley Lift Systems One may be inoperative in the full down position and раПеу may 
be used provided: 


The number of serving carts that may be removed from the 
galley at any time 18 limited to the number of main deck cart 
tie-downs that are permitted to be used for takeoff and landing. 


Upper door of inoperative lift is placarded to prohibit stowing 
of carts on top of the inoperative lift when galley is occupied. 


Cabin interphone, including chimes and call lights, and gal- 
ley interphone systems are operative. 


If the remaining lift should become inoperative en route, the 
galley must be evacuated, secured, and not used. 


Both may be inoperative provided galley is not used and remains 
unoccupied. Lifts may be used for cart stowage. 


The airplane may continue the flight or series of flights, but may 
not depart a station designated by MCIMD without being repaired. 


жы 


-52-00 Automatic Cargo Handling Two may be inoperative. 
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MINIMUM EQUIP MEN 


REQUIRED РОЯ ALL FLIGHT COMDITIONS 


ITEM EXCEPT AS PROVIDED FOR ІН REMARKS REMARKS 


25 EQUIPMENT/FURNISHINGS (Cont'd) : 


-61-08 Emergency Escape Descent 
Reels 


-61-10/11/17/19 Passenger 
| Deor/ Slide Assembly 


-62-01 Self Powered Portable 
Megaphone 


-62-04 Evacuation Signal System 


One door ar door slide may be inoperative provided: 
(See 52-12-01 for inoperative door) 


All components on the remaining passenger door systems are 
fully operative {door warning system lights 52-71-00 excepted). 
For maintenance procedures see M. M. chapter 25-60-00, 


Affected door is not used for passenger loading. 


Procedures have been made known to the crew to evacuale the 
airplane with the door inoperative. 


Passenger seating restrictions: 


Passenger seating will be restricted for designated areas as 
shown in the sealing configuration chart in the FHB 21.05 and 
appropriate loading manuals. Either door or door slide inop- 
erative will restrict passenger seating in the entire designated 
area. One flight attendant may be stationed in the vicinity of 
each door within the restricted area, 


Tapes or ropes will be used to block access to the unusable seats 
and will be installed prior to passenger boarding. The tapes and 
ropes shall be of conspicuous contrasting colors. Conspicuous 
signs and placards will also be located in the area indicating these 
Seats are not to be occupied. 


A conspicuous barrier strap or rope shall be placed across the 
inoperative door along with a placard stating the door is inopera- 
tive. 


Emergency exit sign/ light associated with the inoperative exit 
must be covered to obscure the sign. 


Main passenger aisles, cross aisles, and exit access areas must 
not be blocked. 


Passenpers must be briefed not to attempt to use the inoperative 
exit. 


In the event of malfunction or failure, the airplane may continue 
the Might or series of flights but may not depart the station desig- 
nated by MCIMD without being repaired. 


If megaphone(s) are inoperative, malfunctioning, or missing, the 
airplane may continue the flight or series of flights but may not 


depart a station designated by MCIMD without being repaired. 


May be inoperative. 
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LUN ЕЛЕС — 
26 FIRE PROTECTION 
-$1-0] Lngine Fire Detection Either loop (А or B) may be inoperative. 


-11-06 


-11-09 


-11-14 


-11-28 


-15-00 


-21-05 


-21-06 


System 


APU Fire Detection System 


Fire Alarm Bell 


APU Fire Shutoff 
System 


'Wheel- Well Fire Detection 
System 


Galley Smoke/ Overheat 
Detection System 

Smoke Detection System 
Overheat Detection System 
Fire Extinguisher Во е 
Thermal Discharge Indicator 
Fire Extinguisher Bottle 
Discharge Indicators 

(Main/ Altn Disch Lights) 
Portable Fire Extinguishers 
i Pound CO; 

2 Pound CO» 


Water Type 


27 FLIGHT CONTROLS 


-00-01 


-11-04 


surface Position Indicator 
(SPD System 


Pitch and Roll Pisconnect 
Lights (In Disconnect 
T-Handle} 


Pitch Disconnect Light 
System 
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Selector must be on operative loop for dispatch. 


Both loops (A and B) may be inoperative provided the APU is 
rendered inoperative. 


Either loop (A or B) may be inoperative for APU operation. 


Selector must be on operative loop for dispatch. 


May be inoperative if APU is not left unattended during ground 
operation. 


Either loop (A or B) may be inoperative. 


Selector must be on operative loop for dispatch. 


Galley overheat warning system aural and visual must be opera- 
tive in the cockpit and galley when ovens are to be used, 


Three may be missing provided bottle pressures are checked 
visually (gauge) and/or bottle weighed prior to each flight. 


One per system may be inoperative provided bottle pressures 
are checked visually (gauge) prior to each flight. 


Required as shown on Emergency Equipment diagram, chapter 10 
of flight handbook, 


May be inoperative provided a visual flight control check is 
accomplished prior to flight. See Autotrim Flags (22-10-99) 
for interface with autopilot operation, 


Light may ve inoperative provided connect function and control 
coupled status is verified prior to dispatch, 


21.02, 1 
MINIMUM EQUIPMENT LIS 


1011 гелм мово диме 


December 11, 1978 


BL OARMMIM E HE OR MAR 
EQUIPMENT REQUIRED FOR ALL FLIGHT CONDITIONS R R 
¡TEM EXCEPT AS PROVIDED FOR IN REMARKS EMARKS 


27 FLIGHT CONTROLS (Cont'd) 


Roll Disconnect Light 
System 


Light may be inoperative provided connect function and contro: 
coupled status is verified prior to dispatch. 


-21-09 Yaw SAS Engage Valves One may be inoperative. 
“21-14 Rudder Damper One may be inoperative. 
-21-17 Rudder Hydraulic Limiter 
-21-18 Rudder Mechanical Limiter The auto mode may be inoperative. Manual mode and limiter 
position indicating lights must be operative. 
Set manual and 30° with mechanical limiter switches prior to 
takeoft. 
During climbout, the rudder mechanical limiter light will illum: 
nate (when (laps are retracted and airspeed is above 164 knots), 
indicating limiter is in wrong mode. Selecting 8° limiter posi- 
tion will extinguish annunciator light. 
During descent, rudder mechanical limiter light will illuminate 
(when speed is less than 164 knots or flaps are extended}, indi- 
cating limiter is in wrong position. Selecting 30% position will 
extinguish light. 
-41-00 PFCS Panel 
Siabilizer Control Switch One INOP light may be failed ON or OFF provided proper opera 
ІМОР Indicators tion and control of the affected channel is verified prior to each 
takeoff, 
-41-02 Stick Shaker 
-41-14 Pitch Autopilot Servo May be inoperative. (See 22-01-00.) 
- 41-23 Pitch Autopilot Engage Two may be inoperative. (See 22-01-00.) 
-50. 01 Aural Warning Signals See Item 33-18-04 
Fre-Takeoff 
-51-06 Fiap Load Relief System May be inoperative. 
(95) 
Deactivate system using the "Flap LRS Ovrd” switch. 
Repairs or replacement must be made within 25 hours time. 
-91-67 Trailing Edge Flap May be inoperative provided: 
Lock Light 
Leading edge slat lock light is operative. 
Fiap position im icating system is operative. (See 27-52-00, 
27-81-48), 
-52-00 Flap Position Indicating May be inoperative. 


System (Transmitters, 
Gauge, etc.) 


Prior to takeoff, verify that flaps follow lever selections. 


Verify slat indicating System is operative. (See 27-82-00.) 
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27 FLIGHT CONTROLS (Cont'd) 
-61-0D DL C/ Auto Ground Spoiler Both channels may be inoperative provided landing minimums 
System are not predicated on the use of autoland (A/L) mode. 
With both channels inoperative: 
Turn off both DLC/ Auto Ground Spoiler control switches. 
DLC is inoperative and landing touchdown zone is increased. 
Auto deployment of ground spoilers (at touchdown and revers- 
ing) is inoperative. 
Manual speed braking (flight and ground) is not impaired, 
Prior to dispatch verify: 
Roll assist spoiler operation is not impaired. 
Manual deployment of spoilers is normal and spoilers faired. 
Manual reversion switch and lights on speed brake lever are 
operative. 
-Б1-08 DLC/ AGS Servo One hydro-assist channel (А or B) may be inoperative. The 
Hydre-Assist System manual reversion switch (on speed brake lever) must be opera- 77- 
tive. 
-В1-17 Spoiler Panel Actuators 
-B1-46 Leading Edge May be inoperative provided: 
Slat Lock Light 
Trailing edge flap lock light is operative. 
The 14 slat position indicating hghts at the FE station are 
operative. 
The "LE TRANS” and "LE EXT" Lights on the Пар gauge are 
operative. — 


The slat degree gauge is operative. 


The 14 slat position indication lights at the FE station may be in- 
operative provided the "LE TRANS” and "LE EXT" lights on the 
flap gauge, the slat degree gauge at the FE station and the leading 
edge slat lock light are operative. 


-82-00 Slat Position Monitor 
System 


Flap/ Slat Indicator The siat "LE EXT” light may be inoperative provided all 14 slat 
position indication lights, the slat degree gauge at the FE station, 
the "LE TRANS” light and the leading edge slat lock light are 


Operative. 

May be inoperative provided "LE EXT", "LE TRANS", all 14 slat 
position indicating lights and the leading edge slat luck light are 
operative. 


Slat Degree Gauge 
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28 FUEL 

-11-08 scavenge Valve One may be inoperative open or closed: 
Tank 1/3 
With valve inoperative closed, limit operations to a maximum of 
40 Night hours. 


With valve inoperative open, the normal transfer system 0! 
associated (ТА/ЗА) tank should be considered inoperative as 
rate of transfer is impaired. (See 28-27-02), 


One (single or compound) pump may be inoperative in each (14/ ЗА) 
tank, 


-11-11 Single Scavenge Pumps/ 
Compound Scavenge Pumps 
(Tanks 1A and 3A) 
(if installed) Both pumps may be inoperative in either (1A/3A) tank for a maxi- 
mum of 40 Might hours. 
If center section fuel is not required all 4 pumps may be inoperative 
-11-32 Scavenge System One may be inoperative open or closed. 
Valve (Tanks 1А/ЗА) 
(if installed) With valve inoperative closed, limit operations to maximum of 40 
flight hours. 


Both may be inoperative il center section fuel is not required, 


Four may be inoperative provided fueling/dump vaives in tank ZL 
and 2R are operative. (See 28-22-01.) 


-21-01 Refueling Adapters 


-21-03 Refueling Cross-Ship 
Isolation Valve 


May be inoperative. 


-21-05 Refue) Shutoff Valves 
(Fueling Valves) 


One valve may be inoperative in each {l, 2L, 2R, and 3) fuel tanks: 
¡Valve is considered operative if it can be opened and closed 
using its respective fuel level control switch, or using approved 


«bypass switches. (28-21-07). 


With all valves inoperative except one in tanks 1 and 3, refuel 
3L/2R over-wing and pressure fuel tanks 1 and 3. 


See MM 12-10-00 for servicing procedures. 


On aircraft with center section fuel: 


Both refuel valves may be inoperative in tank 1 and/or tank 3 
provided the affected tank(s) ean be refueled by transfer ol 
fuel from the respective center section tank (14/34). 


Tank 14/34 refuel valves may be inoperative provided center 
section fuel is not required. 


-21-07 Fuel Level Control 
Switches (Float Switches} 


One float switch may be inoperative in each fuel tank. 


AU float switches may be inoperative on aircraft with center 
section fuel or with approved refuel bypass switches for tanks 
1 апа 3. (28-21-05). 
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FUEL (болт!) 
With float switches inoperative in tanks 2L, ЗК, 1A, or ЗА, use 


fuel bypass switches. 

With both float switches inoperative in tanks 1 and/or 3, use ар- 
proved fuel bypass switches {if installed) or refuel tanks | and 3 
by transfer from tanks ТА and ЗА respectively (ii installed). 

See MM 12-10-00 for servicing procedures. 

-32-01 Defuel/Jettison Valves 


All four may be inoperative. Fuel cannot be dumped irom a lank 
with an inoperative valve. 


Tanks 2L and 2B 


It is not a requirement to be able to Яшар fuel. However, if fuel 
is dumped with one or more dump valves inoperative, the lateral 
unbalance and performance limitations listed in the FHB must be 
observet. 


Tanks J and u 


All valves must be operative for iransoceanic operation. 


-24-01 Fuel Boos! Pump Assemblies One pump in each tank may be innperative. 

Should both pumps in any one tank became inoperative en route, 

the fuel pressure warning light may illuminate at altitudes above 
30, 000 feet. (Engines will uperate tank-to-engine without boost 
pump pressure up to 37, 100 feet.) 


H fuel pressure light illuminates, open crossteeds to establish 
pressure feed, 


If both pumps in 2L ог ЭН fail en route, it may be necessary 
to turn off the operative 21, or ӘН pumps to equalize fuel reed 
from 2L/2R tanks. 

224-13 Fuel Flow Equalizer (2L/2R) May be inoperative provided equalizer bypass is not restricted 
and all boost punips in 2L and 2R are operative. 


Monitor fuel quantity gauges closely and if either tank 21, or 2R 
decreases faster than the other tank, turn the boost pumps off 
and on jn that tank as required to maintain an equal umount re- 
maining in each tank. 


-45-01 APU Boost Puinp May be inoperative. 


-35-04 APU Tank Valve Use boost pump in either tank 2L or ZR to supply pressure to the 


APU through the engine 2 tank valve. 


One may be inoperative provided en route fuel management duos 
not require crossfeed, 


- 26-01.  Crossteed Valves 


Inoperative valve must be manually closed and electrical connec- 
tor removed. 


Iu the event of rialfunction or failure, the airplane muy continue 
the flight or series of Flights but may not depart the station desig- 
nated by MCIMD without beins repaired. 


“27-01 21/28 Flog! Valves 
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FUEL (Cont'd) 


REMARKS 


-27-02 Normal Fuel Transfer One may be inoperative closed, provided the gravity transfer Sy&- 
Valves (Tanks JA/3A tem is operative in both 1A and 3À tanks. 
if installed) 
Both valves may be inoperative closed if center section fuel is not 
required. 
-27-07 Gravity Fuel Transfer One may be inoperative closed, provided the normal transfer systen 


Valve (Tanks 1А/ЗА, if 
installed) 


-28-41-XX* Tank Quantity Low 


Indication Lights 
(Tanks 14/34, if 


is operative in both (1А/ЗА) tanks. (See 28-27-02.) 


Both valves may be inoperative provided center section fuel is not 
required. 


Either or both may be inoperative provided the affected tank quan- 
tity indication system (selection and gauge reading) is operative. 


installed) 
-3]1-01 Fuel Jettison Valves Both may be inoperative, provided valve(s) are closed and elec- 
tricai connector rernoved. 
An operative fuel dump system is not a requirement. However, 
fuel can be dumped evenly from all tanks through one jettison 
valve provided the cross-ship isolation valve (28-21-03) is oper- 
ative. IF the cross~ship isolation valve is inoperative, the lateral 
unbalance and performance limitations must be observed, 
— Both valves musi be operalive for transoceanic operation. 
-41-00 Fuel Quantity Indicating One may be inoperative provided associated fuel used indication is 
Systems operative, the affected engine fuel low gauge is operative, and fuel 
quantity is checked by fuel tank drip sticks prior to each takeoff. 
(See 28-41-24.) 
No. 2L/H Inboard Fuel One may be inoperative provided the associated quantity indicator 
Quantity Low indicating Lights and float operated tank transfer valve are operative. 
-41-19 Fuel Totalizer May be inoperative. 
-41-20  Refuel Panel Tank Quantity Four may be inoperative provided associated quantity indicator in 
Indicators flight station is operative and refuel shutoff bugs do not impair 
fueling shutoif valve operation. 
-41-24 Fuel Tank Dripsticks Twelve may be inoperative. 
and 
-11-28 Cockpit quantity indicating system must be operative on tank(s} 
with inoperative dripsticks. 
-44-01 Boost Pump Low Pressure Light required for operative fuel pump. Fuel pump with inoper- 


Indicating Systems 


ative light must be considered inoperative. See item 28-24-01. 
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49 HYDRAULIC SYSTEM 


-11-07 Engine Driven Pumps 
(A-1, B-1, C-1, D-1) 


-11-06 AC Motor Driven Pumps 
(B-3, C-3) 


-11-33 PTU B-A, C-D (Power 


Transfer Unite) 


-11-40 ATM Control System 


-11-51 Depressurization Function/ 
Switch (Engine Driven Pumps) 
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Must be operative for transoceanic operation, B-1 may be inoper- 
ative provided B-2 is operative. Deactivate inoperative pump per 
Maintenance Manual 29-11-07. 

Depressurization function on one pump may be inoperative. 

With B-I inoperative: 


Carry associated ATM in on position. 


Turn associated AC pump on (if available) for takeoff and 
landing. 


Ensure all sources of bleed air are available to ATMs {cross- 
bleeds and isolation valves open). 


Both may be inoperative. 


B-A PTU may be inoperative provided A-1, B-1, and B-2 pumps 
are operative. 


C-D PTU may be inoperative provided C-1, С-2, and 0-1 pumps 
are operative. 


Automatic control on one ATM may be inoperative provided 
associated manua] control is operative. 


May be inoperative on inoperative pumps. Опе may be inopera- 
tive on an operative pump. (See 29-11-07), 
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29 HYDRAULIC SYSTEM {Cont'd} 


-11-71 Air Turbine Driven Pump 
(B-2) 


-31-06 Hydraulic Quantity 
Indicators (Service Ctr) 


-31-07 Fluid Temperature 
Indicator (Service Ctr) 


-31-08 Pressure Indicating System 


-31-10 Fluid Quantity Indicating 
System 


-31-14 Reservoir Air Pressure 
Indicating Systems (Service 
Ctr) 

-31-15 Pressure Indicating 


-31-16 System (Service Ctr) 


-32-00 Reservoir Low Quantity 
Indicating (Lights) 


B-2 may be inoperative provided B-1 is operative. 


Turn B-2 ATM control switch off and placard inop, verify B-2 
ATM control and indications CB (2L-13) is closed. 


With B-2 ATM inoperative: 
Select ALT-5Y5 С for braking. 


Turn B-3 AC pump on (if available) for takeoff and landing. 


May be inoperative, 

May be inoperative. 

One may be inoperative provided the associated low pump output 
(Lo Pr Lights) indicating systems are operative. 

For system "А" and "D, " select А-1 or D-1 pump on prior to 
engine start and note Lo Pr light illuminate. Check light ex- 
tinguished after engine start with pump on. 

For systems "B" and "С," check B-1 and C-1 pump Lo Pr lights 
prior to engine start. Check Lo Pr light for B-2 and C-2 pumps 
illuminate as respective pump is turned on. 

One may be inoperative provided reservoir quantity is verified 
as adequate for flight and low quantity indicating system is 


operative. (LO QTY LIGHTS.) 


Four may be inoperative, 


All may be inoperative. 


Four may be inoperative provided associated quantity indicating 
system is operative. 
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April 30, 1978 
PLANNING & PERFORMANCE 


АТҰМТАЛ iM А PARTE s 
EQUIPMENT REQUIRED FOR ALL FLIGHT CONDITIONS REMARKS 
ITEM EXCEPT AS PROVIOED FOR IN REMARKS 


29 HYDRAULIC SYSTEM (Cont'd) 


-32-01 Pump Low Pressure 
Warning (Lights) 


-32-02 Pump Case Drain High 
Temperature Indicating 
(Lights) 


-32-03 Reservoir High Temperature 
Indicating {Lights} 


-33-00 ATM Indicating Systems 


30 ICE AND RAIN PROTECTION 


-13-00 Wing Anti-Ice System 


-13-02 Wing Anti-Ice System 
Regulating Shutoff Valve 


-14-04 Wing Anti-Ice Dual 
Temperature Sensars 
(Controls Anti-Ice Valves 
and Overheat Light) 


-13-35 Duct Fail Detect/Indicating 
system 
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Two may be inoperative provided the associated pressure indi- 
cating system is operative, 


Four may be inoperative provided associated reservoir high 
temperature indicating system(s) is operative, 

Four may be inoperative provided associated pump case drain 
high temperature indicating system(s) is operative, 

Both may be inoperative, 


Prior to flight: 


Check ATM operation in on position and overspeed shutdown 
circuit: 


Shut down other pumps in system, 
Turn ATM on and verify normal pressure output, 


select OVSP TEST, Note immediate system pressure 
drop as ATM deactivates. Note Lo Pr light illuminated, 


Select ATM to off, 


Trip and reset associated ATM CONT 4 IND C/B (21.13 
and 21.19 for B-2 and C-2 respectively). 


Turn pump on and verify normal operation, 


Check ATM operation in AUTO, Note normal on-off cycling 
time of approximately 17 seconds, 


Either auto or manual modes may be inoperative provided the 
the valve open and system overheat lights are operative, 


Both modes may be inoperative provided aircraft is not operated 
in icing conditions. 


Both may be inoperative provided aircraft is not operated in 
icing conditions, Inoperative valve(s) must be in closed position. 


Both may be inoperative provided aircraft is not operated in icing 
conditions and anti-ice system is not used, 


One loop may be inoperative. 


— 


April 30, 1878 
PLANNING & FERFORMANCE 


EQUIPMENT 


ITEM EXCEPT AS PROVIDED FOR IN REMARKS 


30 ICE AND RAIN PROTECTION [Cont'd) 


-21-01 Engine Anti-Ice Control 3 
Valves 
Inoperative Closed 
Inoperative Open 

-21-13 Engine Anti-Ice System 6 
Heat and Hi PR Indicating 
Systems 

-31-00 Air Data Sensor Heat Systems 
Pitot 4 
Alpha (Angie of Attack) 2 
Pitot Mast Heaters 4 
Temp Probes 2 

-41-01 Windshield-Heat System 2 

-41-03 Side Window Temperature 4 
Controllers 

-41-07 Windshield Defogging Fan 1 

- 42-00 Windshield Rain Repellent 1 
system 
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21.02.27 
MINIMUM EQUIPMENT LIST 


REQUIRED FOR ALL FLIGHT COMDITIONS 


REMARKS 


One may be inoperative closed provided aircraft is not operated 
in icing conditions. 


Valve(s) may be inoperative open provided it is locked in open 
position. 

With an inoperative anti-ice valve locked open, the high pres- 
sure and heat lights will illuminate (with respective engine 
anti-ice control switch on or off) whenever anti-iec air pres- 


sure (IP Air) is high enough to close the respective pressure 
switches). 


Anti-ice ЕРК reduction from Thrust Setting chartis must 
be applied. 


One heat and high pressure indication may be inoperative pro- 
vided the aircraft is not operated in icing conditions. For oper- 
ation in icing conditions, one high pressure indication may be 
inoperative provided relief valve overboard duct is installed, 


With an inoperative anti-ice valve locked open (as per 30-21-01) 
the asgociated high pressure and heat lights may be inoperative. 


One pitot heater may be inoperative, provided aircraft not vper- 
ated in visible moisture or icing conditions. Mast heater оп 
inoperative pitot head may be inoperative. 


Two pitot mast heaters may be inoperative. 


Left probe heater may be inoperative. "А" autopilot must be 
placarded inoperative. (See 34-14-06, ) 


One may be inoperative provided: 
All packs are operative. 
Aircraft is not operated in icing conditions. 
Temperature at arrival airport is 50" F/ 10" С or higher. 
Defogging fan is operative. 


Captain's forward side window must be operativo. 
be inoperative. 


Others may 


May be inoperative provided windshield heat system is operaiive, 


May be inoperative provided windshield wipers are operative and 
weather minimums are not predicated on its use. 
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EQUIPMENT 
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REQUIRED FOR ALL FLIGHT CONDITIONS n 


December 11, 1974 
PLANNING & PERFORMANCE 


ITEM EXCEPT AS PRÓVIDEO FOR IN REMARKS REMARKS 


30 ICE AND RAIN PROTECTION (Cont'd) 
-43-00 Windshield Washer System 
-44-00 Windshield Wiper Systems 
“51-00 VHF Antenna Anti-Ice 
Shutoff Valve 


- 51-04 VHF Antenna Anti-Ice 
^ Lighi 


-7)-00 Potable Water Drain Mast 
Heaters 


-B1-00 Ice Detection System 
51 INSTRUMENTS 


-21-01 Electric Clock 


-21-02 Clock Time Base 


-31-01 Digital Flight Data Recorder 


-31-06 Flight Data Entry Panel 


“32-00 AIDS 


-41-00 Onboard Weight and . 
Balance System (If in- 
stalled} 

42 LANDING GEAR 


-43-01 Brake Assembly 


-43-12 Alternate Brake Áccumu- 
lator (C-System Accum. } 


T/S GP&P 4-8-1 
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Both may be iaoperative provided aircraft is not operated in 
precipitation within arrival and departure airport traffic areas. 


May be inoperative. 
May be inoperative. 
One may be inoperative in each mast. 


May be inoperative. 


May be inoperative provided a mechanical clock is provided a! 
captain's or first officer's instrument panel. 


If the recorder roalfunctions or fails, the cirplane may continue —, 
the flight or series of flights but may not depart the station des 
nated by MCIMD without being repaired. 


If a malfunction or failure occurs, the airplane may continue the 
flight or series of flights but may not depait the station designated 
by MCIMD without being repaired. 


Those portions of the system not required for digital flight dala 
recorder operation may be inoperative. 


If a malfunction or failure occurs to a portion of the system required 
for digital flight data recorder operation, the airplane may continue 
the flight or series of Nights but may not depart the station desig- 
nared by MCIMD without being repaired. 


May be inoperative. 


One automatic adjuster assembly {out of six) may be inoperative 
(missing) on each brake assembly. 


Two brake adjuster assemblies may be inoperative {Missing) on 
each brake assembly for a maximum of ten (10) landings provided 
the two adjusters are not adjacent and, when the hrakes are re- 
leased, the pressure plate retracts sufficiently to prevent dragging 
brakes. ~~ 


тен, 


December 1 1, 1978 


PLANNING & PERFORMANCE 


EQUIPMENT 
ITEM 


за LANDING GEAR {Contd} 


- 43-13 


- 44-00 


-44-06 


- 45-00 


- 45-03 


-45-04 


-48-00 


-48-01 


-51-04 


Brake Accumulator Air 
Charge Gauges (Service 
Ctr) 


Anti-Skid System 


Anti-Skid Control/ Monitor 


System 


Brake Temperature Indi- 
cating System 


Brake Accumulator 
Pressure Transmitters 


Accumulator Low 
Pressure Lights (Normal 
and Alternate Brakes) 


Parking Brake System 


Parking Brake indicator 
Lights 


Rudder Fedal Steering 
Disconnect 
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REQUIRED FOR ALL FLIGHT CONDITIONS 
EXCEPT AS PROVIDED FOR IN REMARKS 


21. 02. 2t 
MINIMUM EQUIPMENT LISI 


REMARKS 


Both may be operative provided the accumulators have the 
proper air charge and the minimum number of full brake appli- 
cations are available. 


Charge accumulators to the maximum hydraulic pressure indica- 
tion, and then turn off all hydraulic pumps in the affected system 
Select brake accumulator to be checked and apply several full 
brake applications until the brake pressure gauge falis to zero. 
The last pressure reading before the pressure falls to zero will 
be the accumulator air charge. There shail be a minimum of 4 
full brake applications on the B accumulator and 8 on the € 
accumulator. 


One may be inoperative. 
Both may be inoperative provided: 
Thrust reversers are operative, 
Heference is made to Braking With Anti-5kid Inoperative in 
ЕНВ 17.01. 
Takeoff restrictions in FHB 21. 50 observed. 


Landing restrictions in FHB 21. 60 observed. 


Cockpit test system may be inoperative. 


May be inoperative. 


One may be inoperative provided the associated hrake accumula- 
tor low pressure warning lights and the hydraulic system pres- 
Sure gauges are operative. 


Charge accumulator to full hydraulic pressure and turn off all 
pumps in the system. Select brake accumulator to be checked 
and apply several full brake applications. 'The low pressure 
warning light shall come on during brake applications and there 
shall be a minimum of 4 full brake applications on the B system 
and 8 on the C system. 


One may be inoperative provided associated brake accumulator 
(B and C) pressure indicating systems are operative. 


May be inoperative. 


Pilot must monitor the brakes at all times when the wheel chock 
are not in place. 


May be inoperative provided: 


Nose wheel steering with steering wheel is operative. 


Tic гора J-A- 
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EQUIPMENT REQUIRED FOR ALL FLIGHT CONDITIONS 


ITEM EXCEPT AS PROVIOEO FOR IN REMARKS 


32 LANDING GEAR (Cont'd) 

-61-I3 Tail Skid Light 

-71-00 Тай Skid Control System 
33 LIGHTS 


-10-00 Cockpit and Instrument 
Lighted Systems 


-17-00 CW Annunciator Panel 


-17-89 CW Annunciator Panel 
Lights 


Fire Det Loop 


Fuel System 
Icing 


Dual A/L Not Avail 


Rudder Hyd Limiter 
Rudder Mech Limiter 


Low Brake Pressure 


ECS 


Vertical Gyro 3 


Flaps LRS Limiting 
Brake Temp 


Anti-Skid 
Engine Low ОП Pressure 


15-04 Aural Warning System 


Flaps LR5 Aural Signal 


Pre-Landing Aural Signal 
(Steady Harn) 
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REMARKS 


May be inoperative. 


May be inoperative provided skid 15 extended. 


Lights sufficient to clearly illuminate all instruments and сол- 
trols must be provided. 


Flasher function may be inoperative provided it does not affect 
the operation of the individual lights. (See 33-17-99.) 


Some lights may be inoperative off as per following: 
May be inoperative provided engine fire detection system is 
checked prior to each Flight. 


Loop selectors must be maintained in the A or B position with 
detection loop light inoperative. 


May be inoperative. 


May be inoperative. 


May be inoperative off. May be inoperative on (illuminated) pro- 
vided dual A/L mode is not engaged for autopilot use in Category 


[lla conditions. 
May be inoperative. 
May be inoperative. 


May be inoperative provided both brake accumulator pressure 
gauges and their low pressure warning lights are operative. 


May be inoperative. 


May be inoperative when the No. 3 vertical gyro is inoperative 
(34-21-04). 


May be inoperative provided flap gauge is operative. 
May be inoperative. 


May he inoperative provided all lights on anti-skid panel are 
operative. 


One may be inoperative provided respective oil pressure, tem- 
perature and quantity gauge are operative and monitored. 


See exceptions to individual aural warnings as follows: 


May be inoperative profided the Пар LRS inoperative light on 
C.W is operative. 


Aural signal must be operative. The airspeed inhibit function 
may be inoperative provided horn silence is operative. 
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December 11, 1978 
PLANNING € PERFORMANC 


EQUIPMENT 


33 LIGHTS (Солға) 


Aural Warning Signals 
Pre - Takeoff 


- 21-00 Aisle and Ceiling Lights 


-25-01 Galley Lights 


-29-02 Lavatory Return to Cabin 
Signs 


~29-12 No Smoking and 
peat Belts Signs 


-31-00 Cargo Compartment 
Lighting 


-33-00 Wheel Wel Lighting 


-41-01 Anti-Collision Lights 
(Red) 


-41-03 High Intensity Strobe Lights 
-41-05 Strobe Light Flasher 


-43-01 Landing Lights (Wing and 
Nose) 


- 43-03 Landing/ Taxi Lights 
Taxi Lights 
Landing Lights 


Nose Gear Taxi Lights 


101 


FLIGHT HANDBOOK 
TRANS WORLD AIRLINES 


REQUIRED FOR ALL FLIGHT CONDITIONS 
ITEM EXCEPT AS PROVIDED FOR IM REMARKS 


21. 02. 31 
MINIMUM EQUIPMENT LIST 


REMARKS 


May be inoperative provided siat extended light and flap position 
indicator are operative. 


NOTE: T.O. aural warning can be deactivated (with no adverse 


effect on other aural warning functions) by opening and 
collaring the T/O Aural WRN C/B 2H-7). 


Check speed brake handle and stabilizer trim for take off position. 


Lighting must be sufficient for flight attendants to perform their 
duties. 


May be inoperative provided galley is not occupied. 


May be inoperative provided PA system and all cabin speakers 
are inoperative. 


May be inoperative provided the chime system, PA system, all 
cabin speakers, and cockpit-to-cabin interphone ure operative, 
and appropriate PA announcements are made. 


The airplane may continue the flight or series of flights, but may 
not depart the station designated by MCIMD without being repairec 


May be inoperative. 


Seven may be inoperative for day operations. 


Main lariding wheel well lighting may be moperative for both day 
and night operations. 


Nose wheel well lighting is required for night operations. 

All may be moperative for day operation. For night operation, 
four may be inoperative if both FWD and one AFT hight intensity 
strobe lights are operative, otherwise one upper and one lower 
anti-collision lights must be operative. (See 33-41-03) 

Four may be inoperative. 


May be inoperative. 


Four may be inoperative for day operation. For night operation, 
two lights are required, one on each side. 


May be inoperative for day operation. 
May be шорега те. 
One may be inoperative on each side of the aircraft. 


May be inoperative. 


T/S GP&P 4-8-1 
Page 31 


21.02.32 1011 


MINIMUM EQUIPMENT LIST 


FLIGHT HANDBOOK 
TRANS WORLD AIRLINES 


EQUIPMERT REQUIRED FOR ALL FLIGHT CONDITIONS 
ITEM EXCEPT AS PROVIDED FOR IN REMAAKS REMARKS 


33 LIGHTS (Cont'd) 


-43-04 Runway Turnoff Lights 


-44-00 Navigational Position Lights 


-45-00 Wing Flood Lights 


-51-02 Interior Emergency Lights 


-51-00 Exterior Emergency Lights 


34 NAVIGATION 


-00-01 Instrument Source Select 


-11-00 Radio Altimeter Systems 


-13-03 Standby Airspeed 

-15-04 Standby Altimeter 

-14-01 Air Data Computers 
-14-03 Altimeters (Servoed) 
-14-04 Airspeed; Mach Indicating 


Systems 


-14-05 Vertical Speed Indicators 


-14-06 TAT Sensors 


-14-08 TAS Indicating Systems 
-15-01 SAT Indicating Systems 


T/S GP&P 4-8-1 
Page 32 


May be inoperative. 


None required for daytime operation. One bulb in each light 
may be inoperative for night operation. 


May be inoperative. 


A maximum of 13 lights may be inoperative provided the flight 
Station emergency light is operative and the inoperative lights 
are not adjacent or opposite and at least two of the three lights 
at each entry door are operative. However, only one exit 
locator Sign on the entire airplane may be inoperative proyided 
the adjacent door exit light is operative. 


Inoperative light must be repaired or replaced within 25 flight 
hours. 


These lights may be inoperative during daylight hours only. 


Any or all may be inoperative provided the affected instruments 
function properly from isolated sources and inoperative switches 


are not moved during flight. 
No. 2 radio aitimeter may be inoperative. 


In the event of malfunction or failure of No. 1 radio altimeter, 
the airplane may continue the flight or series of Nights but may 
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not depart the station designated by MCIMD without being repaired 


repaired. 


Both must be operative if weather minimums below 200-1/2 or 
RVH 2400. 


One must be operative on each pilot's panel. 

The mach indication may be inoperative on one indicator. 

One overspeed aural warning system must be operative. 
Vertical speed indicator on captain's side may be inoperative if 


V/S display on pitch mode panel is operative and an ope rating 
VASI and/or ILS glide slope is available on landing runway. 


Cat П or Ша weather conditions are not encountered (22-10-03), 


Left sensor may be inoperative. See 34-15-01/02. "А" auta- 
pilot must be placarded inoperative. 


May be inoperative. 


Either SAT ог TAT may be inoperative (see 34-14-08), 
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ITEM EXCEPT AS PROVIDED FOR IN REMARKS 


34 NAVIGATION {Cont'd} 


- 15-02 


- 16-01 


21-04 


-21-07 


- 22-00 


-22-07 


-33-01 


-39-00 


-42-01 


- 42-02 


-43-00 


ТАТ Indicating Systems 


instrument Comparison 
Monitor/Warning System 


Vertical Gyros/ Inertial 
Navigation Systems 
{Attitude Mode) 


Attitude Direcior Indicatians 


Standby Horizon Indicator 


MHRS (Magnetic Heading 
Reference System) 
Directional Gyro Compass 
System, 


Standby Magnetic Compass 


ILS Receivers 


Marker Beacon System 


Inertial Navigation Systems 
(Navigation Mode) 


INS Navigation Comparator 
System 


HSI Counter Headouts 
(INS and Course) 


Ground Proximity Warning 


Either SAT or TAT may be inoperative (see 34-14-06), 


May be inoperative. 


One may be inoperative provided landing minimums are not pred 
icated on dual A/L operation. (Three VGs/INSs required for 
engagement of both autopilots in the A/L mode.) 


Both ADIs must have an operative horizon indication for normal 
dispatch. (The standby horizon may be substituted for one іпор- 
erative ADI for day VFR conditions only.) 


May be inoperative for day V FR conditions only. 


One directional gyro may be inoperative for VFR flight condition 
providing compass heading indication is available on each pilot's 
instrument pane). 


NOTE: Flight recorder requirements must be considered if 
applicable. 


May be inoperative provided both DG systems are operative. 
The airplane may continue the flight or series of flights but may 
not depart the station designated by MCIMD without being re- 
paired. 


No, 1 may be inoperative. 


In the event of malfunction ar failure No. 2 system, the airplane 
may continue the flight or series of Flights but may not depart Ни 
station designated by MCIMD without being repaired. 


Both must be operative if weather minimums below 200-1/2 or 


RVR 2400. 


May be inoperative for VFR conditions, or may be inoperative 
for IFR conditions provided ADF operative and weather at desti- 
nation forecast to remain at or above 250-3/4 or 4000 RVR. 
Marker lights in ADIs may be inoperative. 


On thos: routes where self-contained navigation required for all 
or part of the filed route, three INSs operable in NAV mode are 
required unless special approval is obtained from NYCWO. 


For transatlantic operation on routes Specified in Operations 
Specifications via Keflavik-Prince Christian-Goose Bay one 

INS is to be operative іп МАУ mode. In gases where this is 
permissible, it must have NYCWO concurrence eastbound. 


In event of malfunction or failure of GPWS, the airplane may 
continue the flight or series of Nights, but may not depart 


the station designated by MCIMD without being repaired. 


T оо, _ -— 
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MINIMUM EOTIIP MEN PLANNING & PERFORMAT 
EQUIPMENT GERVIRED FOR ALL FLIGNT CONBITIONS RE — 

{ТЕМ EXCEPT AS PROVIDED FON IM REMARKS MARKS 


34 NAVIGATION (Cont'd) 


-44-00 Weather Radar System 2 One may be inoperative. Both may be inoperative under foliow- 
ing conditions: 


Under VER conditions. 


Under night VER or under ТЕН conditions provided current 
weather reports indicate no thunderstorms or other poten- 
tially hazardous weather conditions, which can be detected 
by weather radar, exist en route. 


At through stations when current weather reports indicate 
thunderstorms or other potentially hazardous weather condi- 
tions which can be detected by weather radar do exist en 
route provided the captain: 


Reviews the Company Jet Route Selection Advisory 
Forecast. 


Reviews latest available weather reports and Mash 
advisories. 


Receives from dispatch any information deemed si gni- 
ficant regarding thunderstorms or other hazardous 
weather conditions. — 


Plans flight to select routes or altitudes which will avoic 
forecast hazardous thunderstorm areas; and cireumnavi- 
gates thunderstorms en route whenever feasible, 


On any training, test, or ferry flight. 


NOTE: Dispatch Release. 
It will be necessary to include in the dispatch release 
this statement, “Airborne weather radar not opera- 
tive and not required, "whenever the captain and 
[light dispatcher are advised by Maintenance that the 
airborne weather radar is inoperative and it is deter- 
mined by the captain and the dispatcher that this facili- 
ty is not required for the particular weather conditions, 
The captain is responsible to assure entry is made on 
the dispatch release form at the station if not already 
included in the dispatch message or supplement. 


-31-00 DME Systems 2 One may be inoperative. 


-33-00 ATC Transponders System 2 One ATC transponder with operative altitude encoder must be 
operative at flight origination. If both ATC transponders ог 
altitude encoders become inoperative en route the aircralt may 
continue to the airport of ultimate destination, including any 
intermediate stops or proceed to a place where suitable repairs 
can be made or both. Appropriate authorization from ATC cen- 
ters iS necessary. —. 


-33-03 VOR Preamplifier (Dual) 2 Both may Бе inoperative. 
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PLANNING & PERFORMAI MINIMUM ЕШ WIEN 
EQUIPMENT REQUIRED FOR ALL FLIGHT CONDITIONS 
ITEM EXCEPT AS PROVIDED FOR IN REMARKS REMARKS 


34 NAVIGATION (Cont'd) 


-50-04 HSI (Horizontal Situation 
Indicator) 


One HSI compass card may be inoperative for VFR flight conditions 
provided both RMi(s) are operative. (See 34-57-08). 


Both digital readouts may be inoperative. 


-57-00 ADF (Automatic Direction 
Finder System) 


May be inoperative providing marker beacon system functioning. 


International - One may be inoperative. 


-57-08 КМ One may be inoperative provided associated HSI and the other 
RMI is operative. 

35 OXYGEN 

- 10-00 


Supplemental oxygen not required for passengers on flights below 
FL109. 


Crew and Passenger Oxygen 


-21-00 Passenger Oxygen System The automatic presentation system may be inoperative provided: 
The manual deploy system is operative. 
The flight is limited to 25, 000 feet or lower. 


Two passenger service modules (PSMs) may be inoperative in each 
cabin zone without [light altitude resiriction provided: 


No two inoperative PSMs are adjacent (fore and aft, left 
and right). 


Affected seats are blocked to prevent occupancy. 


Appropriate placards (do not occupy, oxygen not available) 
are provided, 


-31-01/31-06 
Portable Oxygen Dispensing A minimum of one servicable unit for each flight attendant on 
Units duty is required. The two units in the lower galley must be in- 


Stalled whenever the lower galley is occupied, 
36 PNEUMATICS SYSTEMS 


-11-01 High Pressure (HP) Bleed 
Valves 


One may be inoperative closed. "Valve must be locked closed. 
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ITEM EXCEPT AS PROVIDED FOR IM REMARKS REMARKS 


36 PNEUMATIC SYSTEMS {Contd} 


- 11-01 


-11-08 


- 11-11 


-11-14 


-11-15 


-11-41 


- 11-44 


- 14-02 


- 21-01 


High Pressure Bleed Valve 
Controllers 


Bleed Air (Mixing) Ejectors 
Bleed Air Temperature 
Sensing Systems 


Bleed Air Overtemperature 
Switches 


Engine Isolation Valves 


Overpressure Shutoff 
Valves 


HF Overpressure Switch 


APU Discharge Duct 
(APU bleed air shutoff valve} 


ATM Isolation Valve (8") 
(AFT Fuselage Duct 
Isolation Velve) 


Crossbleed Valves (61) 


Bieed Pressure Indicators 


Area Overheat Detection 
System 


Nacelle/Pylon Overheat 
Detection System 
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One may be inoperative provided high pressure bleed valve is 
iocked closed. 


One may be inoperative provided the associate HP valve is closed 
or ejector locked closed. 


One may be inoperative provided associated HP valve is closed. 


One for aach bleed system may be inoperative. 


Both may be inoperative in one system provided associated HP 
valve is closed. 


One may be inoperative provided: 
Valve is closed after engine start. 
Crossbleed valves are operative. 


Ali engine driven hydraulic pumps are operative. (See 
29-11-07/71.) 


If engine 1 or 3 isolation valve is inoperative, the opposite 
pack flow control valve must be operative. (See 21-21-01). 


One may be inoperative provided: 
Associated HP valves are operative. 
Associated НР overpressure switeh(es) are operative, 
Engine isolation valves are operative. 


One may be inoperative provided associated 36-11-31 and 
36-11-18 are operative or associated 36-11-01 is closed. 


May be inoperative provided valve is manually locked closed for 
flight. With APU air inoperative for flight, valve May be man- 
ually opened to permit APU air ground use. 

May be inoperative provided: 


Valve is secured open. 


Engine isolation and crossbleed valves are operative. 


One may be inoperative provided crassbleed valves are opera- 
tive. 


One detection system loop (A or B) may be inoperative provided 
loop selector is on the operative loop. 


One detection system loop {A or B) may be inoperative provided 
loop selector is on the operative loop. 
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EQUIPMENT 
ITEM 


REQUIRED FOR ALL FLIGHT CONDITIONS 
EXCEPT AS PROVIGEO FOR IN REMARKS 


49 AUXILIARY POWER UNIT 
-00-01 APU May be inoperative. APU bleed valve must be closed and APU not 
used, APU inlet door may be inoperative in any position. 

Must be operative for transoceanic operation eastbound, westbound, 
may be inoperative subject to special approval from NYCWO. (See 
24-24-01) 


THE FOLLOWING PERTAINS TO AN OPERATIONAL APU. 


-00-03 APU Fault Flag Reset 1 May be inoperative. 
-11-05 APU Air Inlet Door 1 May be inoperative open, 
Actuator 
-11-15 Vent Closed Light 1 May be inoperative - confirm vent 16 Open. 
-11-16 Doors In-Transit Light 1 May be inoperative. 
-31-14 Fuel Filter Light 1 May be inoperative. 
-31-15 Low Fuel Pressure Light 1 May be inoperative. 
-51-16 APU Firewall Shutoff Valves 2 Both must be operative. 
-31-04 Load Compressor Controller 3 APU mode (minimum -normal-maximumj) selection may be 
jnoperative. 
-51-18 Don't Load Light 1 May be inoperative provided APU frequency meter is checked 


for proper frequency before loading. 


-71-03 ТОТ Overtemp Flag 1 May be inoperative provided autoshutdown function is not 
impaired. 

-75-03 Ny Overspeed Flag 1 May be inoperative provided autoshutdown function not impaired. 

-91-05 ОП High Temp Flag 1 May be inoperative provided autoshutdown function not impaired. 

-91-08 Low Oil Pressure Flag 1 May be inoperative provided autoshutdown function not impaired. 

-91-07 Low Oil Quantity Light 1 May be inoperative provided oil quantity is checked for proper 
servicing. 

52 DOORS 

-10-00 Passenger; Crew В See 25-61-10/11/17/19 (Passenger Door/Slide Assembly) 

-12-01 Cabin Door Actuation 8 Electrical actuation on two doors may be inoperative provided 

Systems the mechanical actuation is operative and the functional check 

per L-1011 MM 52-12-00 is accomplished for each inoperative 
door. 


Hand crank actuation on two doors may be inoperative provided the 
electrical actuation is operative and the emergency mode mechan- 
ical actuation is operative and the functional check per L-1011 

MM 52-12-00 is accomplished for each inoperative door. 


-34-00 Cargo Door Actuation 3 Normal or manual actuation may be inoperative provided the af- 
Systems (C-1, С-а, fected door({s) are verified to be latched ciosed and locked. 
C-3 Doors) 


If associated door light in the flight station 15 inoperative, see 
92-71-00, 
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52 DDORS (Cont’d}) 
The center viewing port on cargo doors and (if installed) the ex- 
ternal green light cannot be used lo determine that the door is 
closed/locked. 


-34-03/-04/-05 
Cargo Door Guide Fittings One corner fitting per door may be inoperative or missing pro- 


vided; 


Door is closed manually and guided into place by hand push- 
ing on ihe corner of the door corresponding to the missing 
guide fitting. 


Door is verified closed, latched, and locked by normal or 
alternate Means. 


If the loss of a cargo door puide corner fitting results in any 
damage to the fuselage {including door) structure, any such 

damage must be repaired per proper procedures outlined in 
the structural repair manual prior to the next Might. 


Both center guide fittings must be operative. 


-36-00 Cargo Door Actuation 
System (С-ТА Door) 


Normal or manual actuation may be inoperative provided the 
door is verified to be latched closed and locked. 


The C-1A door lock viewing windows are not approved for veri- 
Sication that the door is closed/locked. 


See 52-71-00 for C-1A door lights. 
“-71-00 Door Warning Light System The C&W annunciator panel door open light must be operative. 
Other door lights may be inoperative as follows: 


Cabin Door Service Door, 
A S-Duct Door, Galley Door 
and Escape Hatch Lights 


С-1, С-2, C-3 Cargo Door 
Green Lights (if installed) 


Sow lights may be inoperative provided the associated duorís) are 
verified closed and locked. (See MM 52-12-26 for cabin doors.) 


May be inoperative. 


C-1, C-2, C-3 Cargo Poor 
Lights (in flight station} 


May be inoperative {on or off) provided the affected door(s) are 
verified latched closed and locked in accordance with procedures 
contained in LAC MM 52-34-00. 


Actuator circuit breaker of the affected(s) must be opened and 
collared. 


ч 
Pal 


56 WINDOWS 


Center viewing port on doors and (if installed) the external green 
lights cannot be used to determine that the doors is closed/locked. 


-10-01 Windshield If the chemcor (outer glass layer) is damaged or gross delami- 
nation/ bubbling produces objectionable vision loss; distortion, it 


may be removed on one windshield pro vided’ 


Maintenance procedures are followed for removal of chemcor 
and (if necessary} the PVB layer. 


Visibility through affected windshield is acceptable to the 
captain. 
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56 WINDOWS (Cont'd) 
Aircraft is not operated in icing conditions. 


Temperature at arrival airports is 50°F or higher. 
Other windshield is normal. 


See Windshield Heat System (30-41-01) 
73 FUEL AND CONTROL ENGINE 


-11-04 High Pressure Fuel Shutoff 
Valves 


-21-00 Fuel Control Amplifiers Three may be inoperative provided: 
(TGT/N»2 Top Limiting) 
All engine indicating systems for the affected engine(s) 


are operative. 


Engine parameters are manually maintained within operating 
limits. 


The respective override switch is in override. 


An engine may be operated a maximum of 25 flight hours with 
its overtemp/ overspeed control system inoperative. 


One may be inoperative provided associated thrust reversing 
system(s) are operable. 


-21-01 Fuel Flow Regulator Ground 
Idle Control 


-21-07 Start Enrichment 


One may be inoperative provided the following is accomplished 
before dispatch: 


-31-00 Fuel Pressure Warning 


NOTE: This includes both 
the low pump pressure and 
filter differential pressure 
functions. 


Change the fuel filter. Alternate: the removed filter may be 
re-used if it is clean and otherwise іп serviceabie condition. 
(Filter check must not exceed 25 hours} 


Check engine driven fuel pump. Run engine; if T.O, power 
ls available, fuel pump is serviceable. 


Advise MCI coordinator of condition. 


-34-00 Fuel Used/ Fuel Flow System One fuel flow and/or fuel used indication may be inoperative 
proyided the associated fuel quantity indicating systcm is oper- 


ative. {See items 28-41-24/ 28.) 


-37-00 Fuel Temperature indicating 
System 


May be inoperatiye provided all oil temp indicating systems arc 
operative; or if one engine has inoperative oil temp per MEL, 
then that engine must have fuel temp indication operative, 


74 IGNITION ENGINE 


-11-01 High Energy Ignition Systems One high energy ignition system may be inoperative un each 


engine. Only one B ignition system may be inoperative. 
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74 IGNITION ENGINE (Cont'd) 


One continuous ignition system (A or H) may be inoperative on 
each engine. 


-31-02 Continuous Ignition Systems 


75 AIR 


-21-00 Zone 1 Vent Valves May be inoperative open or closed. 


77 INDICATING ENGINE 
-11-00 EPR Indicating Systems One may be inoperative provided: 


Prior to loss of EPR indication, all engine parameters were 
normal, 


Ni. Na, Ng, and FF of associated engine are operative, 


Ny values from takeoff thrust chart must be used. 


For takeoff, reduce runway zero wind and climb limit 
weights 6000 lbs. 


Reduced thrust operations are prohibited. 


The digital indication may be inoperative on all EPR indica- 
tors. 


EPR must be returned to operative condition at the first sta- 
tion where repairs or replacements can be made, but in no 
case later than 40 flight hours. 


Maintenance Foreman at station dispatching aircraft with EPR 
inoperative will notify MCIMD, by message, that EPR will 
need correction per MEL. He must obtain acknowledgement. 


-12-00 Limit Lights Limit lights may be inoperative. 


(Ni, N3, TGT) 
-12-04 N; RPM Indicating System One may be inoperative, 


The associated EPR Мә and Ма RPM and fuel flow indicating 
systems must be operative. 


-12-06 No RPM Indicating Systems 

-12-07 Ма RPM Indicating Systems The N4 RPM indicating systems may be inoperative as follows; 
One Ма RPM indicating system may be completely inoperativ: 
provided the associated EPR, №, and FF are operative, ami 


the following special start procedure is observed: 


Press ground start switch and hold switch depressed if 
necessary, 


Note start valve OPEN indication, 


Note No rotation and oi) pressure indication. 
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Actuate fuel/ignition switch at positive indication of № 


77 INDICATING ENGINE (Cont'd) rotation (greater than 2%), 


Monitor TGT for lightoff within 30 seconds of fuel/ignition 
on. 


At 15% Ny or 420° TGT (whichever occurs first) release 
START ENRICH. 


At 15 to 16% № press ground start release awitch or 
release start switch (if it was manually held depressed). 


Note start valve OPEN light out, 


At stabilized idle, verify that engine parameters compare 
normally with other engine(s), 


NOTE: Nominal Му values during start cycle are as follows: 


2% Ny 20% Кз 
4% Мі LIGHT OF F 
6% Мі 30% N3 
14% Ny 46% МЗ 
16% Ny 51% N3 


Norninal time (from start valve open) to 20% Ма is 17 to 20 
seconds with 24 PSI APU air. With 40 PSI ground air, time 
to 20% Ns is 8 to 10 seconds. 


NOTE: Wait two minutes before reengagement of starter 
following an abandoned Start. 


The N3 indicating systems may be partially inoperative as 
follows: 


All auto-cutoff functions associated with engine starting 
may be inoperative provided engine start switches can be 


manually operated, 
-13-00 Rated EPR System May be inoperative. 


-14-00 Engine Out Indicating System 
(Engine #2) 


May be inoperative. If inoperative; 


For takeoff, reduce runway zero wind and climb limit 
weights 8000 lbs. 


-21-00 ТСТ Indicating Systems 


-22-00 Turbine Cooling Air Overheat 
Detection System 


One channel (А or В) per engine may be inoperative, 


Circuit breaker associated with an inoperative channel must be 
pulled and collared, 


Should both channels on any one engine fail en route, the airplane 
may continue the flight or series of flights but may not depart 
the station designated by MCIMD without being repaired, 


“31-00 АУМ (Airborne Vibration 
Monitor Systems) 


One channel (fan or turbine) may be inoperative on each engine, 


Both channels may be inoperative provided an engine is not oper- 
ated for more than 40 flight hours with AVM inoperative and 
maintenance procedures are not predicated on its use. 
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78 EXHAUST ENGINE 

-31-00 Cold Stream Reverser One may be inoperative provided it is deactivated and stowed in 
the forward thrust position and an anti-skid system 15 орега- 
tive. 


-31-33 Reverser Indicating Lights All lights associated with an inoperative reverser may be inop- 


erative. 
The following applies to lights on operative reversers: 
One fan reverser ‘‘intransit' indication may be inoperative pro- 


vided the respective reverser is checked for proper stowage 
each time И is operated. 


Reverser Intransit 


Reverser Operating 
78 OIL ENGINE 


-31-01 Oil Pressure Indicating 
Systems 


-31-02 Oil Filter Pressure Light All may be inoperatiye provided il is determined that malfunction 
is in the caution system and a daily check is made for strainer 


clogging. 


-31-03 Oil Pressure Low Light 
System 


One may be inoperative provided the respective oil pressure, 
temperature, and quantity gauge are operative and monitored. 


-34-00 Oil Temperature [Indicating 
Systems 


One may be inoperative provided associated fuel temperature 
indicating system is operative. 


Add 15°C to indicated fuel temperature to obtain an approximate 
oil temperature. 


= -37-00 Oil Quantity Indicating One may be inoperative provided tank quantily is verified as 


adequate for fight. 


Maximum oil consumption is less than one U.S. quart; hour. 
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80 STARTING 
-11-02 Start Valve Open Indication One may be inoperative. 


Starter control valve with inoperative valve open light system 
must be visually verified to be closed after engine start. 


Establish ground communications, 

Select associated high presaure switch off prior to start, 
Initiate normal start procedure. 

Verify ground start switch is unlatched at 51% Ng. 


Inform ground crew to verify starter control valve is closed 
and to close and latch engine side cowls, 


Select high pressure switch as desired. 
-11-08 Starter Control Valves One may be inoperative. 

Inoperative valve must be manually ciosed after engine start. 
Establish ground communications, 

Select associated high pressure switch off prior to start. 
Inform ground crew to open starter control valve, 


Initiate normal start procedure. 


Select associated engine isolation valve switch to off when Ма 
indicates 47%, 


Inform ground crew to close starter control valve. 
Verify ground start valve open light is extinguished. 
Inform ground crew to close and latch engine side cowls, 


Select high pressure and engine isolation switches as desired. 
> 
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CONFIGURATION DEVIATION LIST (CDL) 


An aircraft may be dispatched in revenue service 
with certain perts, such as plates and doors, re- 
moved as specified in the CDL. 


AU parts which may be missing for flight and the con- 
ditions under which the flight may be conducted are 
shown on the CDL. 


PLACARDING 


When dispatched under the provisions of the list, an 
apprapriate placard will be installed on the instru- 
ment panel in clear view of the captain. 


An appropriate logbook entry will also be made des- 
cribing the missing part. 


PERFORMANCE PENALTIES 


When dispatched under the provisions of this list, 
notification of the missing part will be included in 
the Dispatch Release Message whenever a perfor- 
mance penalty is shown in the Remarks column of 
the list. 


Performance penalties indicated in the Remarks 
column of the list shail be applied to the appropriate 
takeoff and landing computations for the flight. 


Except where items are grouped together under a 
single gross weight performance penalty, when more 
thar. one item fro 1 the CDL (or the MEL) are miss- 
ing or incperative the performance penalties shall 
be cumulative. 


CONFIGURATION DEVIATION LIST INDEX 


The CDL is arranged by ATA system numbers, This 
index is presented in alphabetical order as an aid 

in locating items. The appropriate ATA system 
number is listed in the right-hand column, 


Air Conditioning 21 
Auxiliary Power Unit 49 
Communications 23 
Doors 52 
Exhaust 78 
Fillets/ Fairings 54 
Fuel 28 
Fuselage Access Doors 53 
Landing Gear 32 
Lights 33 
Powerplant and Pylon 71 
Stabilizers 55 
Wing 57 
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21 AIA CONOITIONING 


- 32-01 Cabin Pressure Safety Valve 
Fairing Doors 
(728989- 1) 


May be missing with no weight penalty. 


23 COMMUNICATIONS 


-23-02 VHF Antenna 
(565-E262-54 


One may be missing with no weight penalty. 


-61-01 Static Dischargers Any or all may be missing. 


(601-1011) Wing Tips (6) No weight penalty. 
(6010-1B) Outboard Aileron (14) 
(GliD-1H) Elevator (10) 

Rudder (7) 

Vertical Stab (3) 


Horiz Stab (4) 
28 FUEL 


-41-24 thru -11-28 
Fuel Level Sight Gauges 
(Dripless Sticks) 
(724408) 


No weight penalty. 


NOTE: Пап aircraft is dispatched with an inoperative fuel 
gauge per the MEL, sight gauges are required in the 
tank with the inoperative gauge. 


32 LANDING GEAR 


-12-02 Main Landing Gear Fixed 
Door 
(1530924) 


Both may be missing provided the following reductions are mad 
per unit: 


For takeotf, reduce runway zero wind and climb limit 
weights 400 lbs. For landing, reduce critical temperature 
1°F. И forecast temperature is above the adjusted critical 
temperature, subtract 2100 L.bs/ ° F. 


The maximum operating speed is 270 KIAS. 


NOTE: The airspeed indicator must be adjusted to set the limit 
airspeed and sound the aural warning at 270 KIAS. 


The maximum operating altitude is 34, 000 feet. 


The conditions for severe turbulent air penetration are unchanged 
except the recommended airspeed is 250 to 260 K[AS. 


For dispatch fuel, use M. 84 speed schedule trip fuel from either 
Flight Planning Tables or computer Flight Planning system at 
appropriate altitude. 


-12-03 Main Landing Gear Hinged 
Door 
(1566649 or 1529059) 


Same as above (-12-02). 


-à2-71 Tail Skid Control Valve 
Access Cover 


(1537400-113) 


May be missing with no performance penalty. 
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33 LIGHTS 
-43-02 Wing Landing Light Lens *# Each unit make following adjustments: 
Cover For takeoff, reduce runway zero wind and climb limit weights 
(671988) 100 lbs. For landing, reduce critical temperature 1°F, If 


-44-02 Wing Tip Light Lens Cover 
(672552) 


-45-00 Wing Flood Light Lens 
(672552) 


-51-02 Passenger Door Emerg. 
Evacuation Light Lens 


49 AUXILIARY POWER UNIT 


-11-04 APU Air inlet Door 
{738077 - 1) 


52 DOORS 


-34-00 C2 Cargo Door Fairing 
(1533890) 


53 FUSELAGE ACCESS DOORS 


-19-00 Ground Landing Gear Door 
Control Access - L&R 
(1568722) 


-32-01 AC Power 
-32-51 Receptacle Access 
(15057059) 


-33-51 High Pressure Air Connection 
(1513906) 


-34-02 ATM Servicing 

-34-51 Inspection Accegs - 

and -52 Left and Right 
(1515636) 


-35-02 Potable Water 
-35-51 Service Door 
(1545619) 


-35-01 Forward Waste 
-35-53 System Service Panel 
(1521313) 


forecast temperature is above the adjusted critical tempera- 
ture, subtract 2100 1Ь5/ "F. 


ж Weight penalty same as above. 


May be missing with no weight penalty. 


May be missing with no weight penalty. 


May be missing. No weight penalty. 


May be missing: 
For takeoff, reduce runway zero wind and climb limit weights 
500 lbs. For landing, reduce critical iemperature 1°F. If 
forecast temperature is above the adjusted critical temperatur 
subtract 2100 Lbs/*F. 


¥#All components listed under this section are service doors and 
may be missing in any number or combination. The same per- 
formance reduction should be used for any number of doors 
missing; however, the figures are based on the increased drag 
caused by all these doors being off at the same time. 


For takeoff, reduce runway zero wind and climb limit weights 
200 lbs, For landing, reduce critical temperature I^F. If 
forecast temperature is above the adjusted critical temperature, 
subtract 2100 lbs/ °F. 
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53 FUSELAGE ACCESS DOORS |Cont'd) 


-35-03 Aft Waste 
-35-54 System Service Panel 
(1504609) 


-36-00 APU Emergency Shutotí 
Panel Access 
(1503703) 


-46-00 Stabilizer Servo Access Doors 
(Lower Aft Fuselage) 
(1938614-157) Left Hand 
(1538615-141) Right Hand 


Both may be missing. 


-37-02 Ground Air 

-57-56 Conditioning Receptacle 
Access-L&R 
(1521320) 


-52-02 Wing to Fuselage Fairings 
(1515604) Forward 
(1515605) Aft 


All may be missing. If either of the two fairings on one wing are 
missing, remove the other fairing and seal in accordance with 
MISSING OVERWING FILLETS - MAINTENANCE PRACTICES, 
cahpter 53 in the Maintenance Manual. 


Performance adjusiments each side: for takeoff, reduce runway 
zero wind and climb limit weights 750 lbs. For landing, reduce __ 
critical temperature 2°F. If forecast temperature is above the 
adjusted critical temperature, subtract 2100 lbs/°F. 


54 FILLETS/FAIRINGS 


-52-01 Elevator inboard Gap Fairing 
(1554958) 


*One or both may be missing. No weight penalty. 


Both may be missing. 

For takeoff, reduce runway zero wind and climb limit weights 1000 
lbs. For landing, reduce critical temperature 1°F. If forecast 
temperature is above the adjusted critical temperature, subtract 
2100 lbs/* F. 


-51-54 Pylon Giove Fairing (Wing) 


-52-53 Руіоп Glove Fairing (Center) 
(1544137) 


«Мау be missing. 
For takeoff, reduce runway zero wind and climb limit weights i000 
lbs. For landing, reduce critical temperature 1°F. If forecast 
temperature is above the adjusted critical temperature, subtract 
2100 lbs/*F. 


55 STABILIZERS 


Both may be missing. Limit weights should be reduced by the fol- 
lowing amount per side: 


-16-00 Lower Aft Airgate Seals 
(1532199-101/102) 


For takeoff, reduce runway zero wind and climb limit weights 200 
lbs. For landing, reduce critical temperature 1"F. If forecast 
temperature is above the adjusted critical temperature, subtract 
2100 lbs/* Е. ~ 
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57 WING 


-51-00 Interslat Seals, Slat End 
Seals (Chordwise) 


Inboard Slats Seals 


Inboard Slat End Seal 
No. 1 Slat 
(1531392) 


Interslat Seal Mo. 1 to 
No. 2 Slat 
(1531393, 1561752, 1592982) 


Interslat Seal No. 2 to 
No. 3 Slat 
(1531393, 1592989, 1561751) 


Quiboard Slats Seals 


Inboard Slat End Seal 
No. 1 Slat 
(1526828) 


Interslat Seal No. ! to 
No. 2 Slat 
(1526829, 1561751, 1592984) 


Interslat Seal No. 2 to 
No. 3 Slat 
(1526829, 1561751, 1592945) 


Interslat Seal No. 3 to 
No. 4 Slat 
(1526829, 1561751, 1592986) 


Outboard Slat End Seal 
No, 4 Silat 
(1526077, 1565599) 


-51-01 Upper Trailing Edge 
Wedge #1 Inboard Slat 
(1526334) 


-51-02 Upper Trailing Edge 
Wedge #2 Inboard Slat 
(1526335) 


-51-03 Upper Trailing Edge 
Wedge #3 Inboard Slat 
(1526336) 


-51-05 Upper Trailing Edge 
Wedge #1 Outboard Slat 
(1526074, 1565596) 
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21. 03. 05 
CONFIGURATION 
DEVIATION LEST 


REMARKS 


(Following Remarks apply to all 51-00 items.) 


All may be missing any combination on either or both left and 
right wings. The limit weights should be reduced by the follow- 
inp amount per seal. 


For takeoff, reduce runway zero wind and climb limit weights 
250 lbs. For landing, reduce critical temperature ]° F, If 
forecast temperature is above the adjusted critical temperature, 
subtract 2100 Тв?” F, 


NOTE: The outboard interslat seals, when missing, expose the 
rubber boots on the telescoping anti-icing duct, There- 
fore, when these seals are missing, inspect the rubber 


boots prior to each Night. H damaged, they must be 
repaired prior to flight in forecast icing conditions. 


NOTE: Part and dash numbers vary with aircraft mod status. 


All may be missing in any combination on either or both left and 
right wings. 


No weight penalty. 


NOTE: Part and dash numbers vary with aircraft mod status. 
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57 WING (Cont'd) - 


-31-07 Upper Trailing Edge 1 
Wedge #2 Outboard Slat R 


1526075, 1565597 ann: sel - 
( ) All may be missing in any combination on either or both left and 


-51-09 Upper Trailing Edge 1 right wings. 


Wedge #3 Outboard Slat A 


(1526076, 1565598) No weight penalty. 


-51-11 Upper Trailing Fdge 1 NOTE: Part and dash numbers vary with aircraft mod status. 


Wedge $4 Outboard Slat /R 
(1526077, 1565599) 


-51-04 Мо. 1 Outboard Slat З No more than two may be missing from апу опе outboard slat 
Lower Trailing Edge /R segment and no more than a total of four may be missing from 
Tab/Cover each left and right wing siats outboard of pylon, 


(1526662, 1586639) 
The maximum operating speed is 270 KIAS, 


-51-06 Мо, 2 Outboard Slat 3 
Lower Trailing Edge /R NOTE: The airspeed indicator must be adjusted to set the limit 
Tab/Cover airspeed and sound the aural warning at 270 KIAS. 


(1526663, 1586640) 
No weight penalty. 
-51-08 No. 3 Outboard Slat 3 
Lower Trailing Edge L/R NOTE: Part and dash numbers vary with aircraft mod status. 
Tab/Cover — 
(1526664, 1585641) 


-51-10 No, 4 Outboard Slat 3 
Lower Trailing Edge L/R 
Tab/Cover 


(1526665, 1586642) 


-52-01 Seal - No. 1 Spoiler 
Trailing Edge 
(1520101-143) 1L 
(1529101-144) iR 


-52-02 Seal - No, 2 Spoiler 
Trailing Edge 


(1529102-153) 11. | | Any or all Trailing Edge Seal corners may be missing up to 
(1529102-154) 16| { 4. 25 inches in length. 
-52-03 Seal - No. 3 Spoiler No weight penalty. 
Trailing Edge 
(1528103-143) 1L 
(1529103-144) ІН 


-52-04 Seal - No, 4 Spoiler 
Trailing Edge 
(1529104-139) 11, 
(1520104-140) ІҢ 
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EQUIPMENT 
— ITEM 


97 WING {Cont'd} 


-52-05 Seal - No. 5 Spoiler 
Trailing Edge 
(1528103-143) 
(1529105-144) 


-52-08 Seal - No. 6 Spoiler 
Trailing Edge 
(1529106-147) 
(1529106-148) 


“54-00 Canoe Flap Track Fairings 
No. 1 Outboard 
No, 2 Inboard 
No. 2 Quthoard 
No, 3 Inboard 
No. 3 Outboard 
No. 4 Inboard 
No. 4 Outboard 
(1530554, 555, 957, 021, 
964, 550 and 847) 


71 POWERPLANT AND PYLON 


-11-00 Nose Cowl Thermal Anti-Icing 
Air Blowout Door Engine #1 
and #3 


78 EXHAUST 


-33-16 Fan Thrust Reverser 
Blocker Doors 
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21.03, 07 
CONFIGURATION 
DEVIATION LIST 


REMARKS 


Any or ail Trailing Edge Seal corners may be missing up to 
4.25 inches in length. 


No weight penalty. 


* Not more than } unit may be removed on the left or right wing. 
For takeoff, reduce runway zero wind and climb limit weights 
800 lbs. For landing, reduce critical temperature 1°F. If 
forecast temperature is above the adjusted eritical tempera- 
ture, subtract 2100 lbs/*?F. 


One or both may be missing with no weight penalty. 


Three doors may be missing on one engine. The complete Blocker 
Door Assembly, consisting of Map assembly (front and rear), fingei 
bracket assembly, and operating link must be removed, and revers 
must be deactivated. 


Refer to MEL 78-31-00 for operational limitations with cold stream 
reverser inoperative. 


For takeoff, reduce runway zero wind and climb limit weights 2000 
lbs. For landing, reduce critical temperature 1°F. If forecast 
temperature is above the adjusted critical temperature, subtract 
2100 lbs/°F. 

A statement must be included on the placard specifying that reverse 
thrust is not available on the affected engine. 


ж Placard must be installed on instrument panel, 


# Missing part must be specified on Dispatch Release. 


4 
$e 
+ 
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WEIGHT AND BALANCE 


OPTG 
CONFIG | COCKPIT; CABIN | WEIGHT ВЕ 


i i 


247, B00 | 593 
247,800 | 593 


ACFT 


34-234 


30-251 


The weights shown above do not include baggage 
containers. 


3(INTL)12 
3(DOM)11 


For each crew tnember changed from the above 
complement, make the foilowing adjustments: 


Each additional cockpit crew member, reduce 
BRN twn units and increase operating weight as 
follows: 


Domestic - 190 lbs International - 205 lbs 
Each added or subtracted cabin crew member, 


no change in BRN, but adjust operating weight 
as follows: 


Domestic International 
Male 170 185 
Female 150 165 


Minimum number of cabin crew members required 
for dispatch with passengers is five with 250 seats 
er less, and six with 251 seats or more, 
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STABILIZER TRIM COMPUTER [INSTRUCTIONS 


The plastic stabilizer trun cumputer is used as 
follows: 


1. Select the Basic Reference Number (BRN) from 
this section. 


2. Place the computer outer scale hairline over 
the BRN. 


3. Move inner slide so passenger zero reference 
line is under the hairline. 


4. Move outer scale io number of passengers in 
Area I (First Class). 


Passenger Areas 1, IL, HL IV correspond to 
А, В, C, and D on the Load Balance Record. 


0, Move inner slide so passenger zero reference 
line is under the hairline. 


6. Continue entering passenger numbers in the 
same manner. Area П extends from the class 
divider to the number 2 doors. Area [V extends 
ait from the number 3 doors. Area lll is 
between the number 2 and 3 doors and 18 not on 
the computer because its location does not affect 
the center of gravity. И is accountable for weight 
only. 


T. Enter cargo weights in the same manner as 
above. If more than 18, 000 pounds is loaded 
in the forward or aft container compartments, 
move the inner slide to the zero reference under 
the hairline and add the weight. The scale is 
linear. 


Enter cargo weights in the same manner 
as passenger weights. 


The capacity of the cargo compartments js as 
follows: 


Forward container 
Aft container 
Aft bulk 


22, 000 pounds 
26, 000 pounds 
9, 650 pounds 


However, for each pound over 18, 000 in the 
aft container compartment, the capacity of 
the aft bulk compartment must be reduced by 
1/2 pound. 


8. After passenger numbers and cargo weights have 
been entered, check zero fuel center of gravity. 
Read the aircraft zero fuel weight on the outer 
scale, The zera fuel weight must be to the left 
of the blue alternate fuel line and below 325, 000 
pounds, 
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STABILIZER TRIM COMPUTER INSTRUCTIONS Stabilizer Trim Setting 

{Cont'd} 

The load control agent will use a special chart to 
№ — -100: The zero fuel weight must be to the left compute the CG. The engineer should convert this 
of the fuel only line and below 320, 000 pounde. CG to a stabilizer trim setting using the panel 

^ placard. 

9. Move inner slide &o that the alternate fuel zero If the engineer determines a stabilizer trim setting 
reference line is under the outer scale hairline. in the normal manner, it should be within 1 1/2 units 
Move outer scale to total fuel load. of the load control agent's computation. Иа dif- 

ference greater than 1 1/2 units exists, the load 
>  -100: Move inner slide so that the fuel zero control agent should recheck the weight and balance 
reference line is under the outer scale hairline. computation. 


Move outer scale to total fuel load. 


10. On the outer scale read takeoff gross weight 
and parallel the solid lines to read center of 
gravity at the top of the computer. You are 
not restricted if the takeoff weight falls in the 
yellow fuel only area. 


11. Use the stabilizer trim placard on the engineer's 
panel to convert center of gravity to a takeoff 
stabilizer trim setting. 


AKEQFF TRIM SETTING-FLAP 10° 
£.9.%MAC|STAR TRIM SETTING 


12 6 

14 6 

16 56 

12 5 

29 5 

22 4.5 

24 4.5 . 
28 4 

28 3.5 

30 3.5 

32 á | 


PASSENGER DOOR/SLIDE ASSEMBLY INOPERATIVE 


+ 


Passenger Seating Restrictions 


* The following passenger seating restrictions are to 
he observed with a door/ slide inoperative: 


Ll or Ri - No passengers authorized in row 6 (- 100:5) 
and forward. 


L2 or R2 - No passengers authorized in rows 6 through 
22 (-100:7-23) inclusively. 


L3 or R3 ~ No passengers authorized in rows 22 
through 34 (-100:23-34) inclusively. 


L3 or R4 - No passengers authorized in row 34 and 
e aft. 
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FLIGHT PLANNING POLICY 


TWA's Flight Planning Policy has the basic objective 
of operating as economicaly as possible. Flights 
wili be planned and operated at minimum cost cruise 
Speed and as close to minimum cost altitude as pos- 
sible. There will be no deviation from this policy 
for the purpose of making up time. The scheduled 
air times are calculated to produce a standard per- 
centage of arrivals on time and are based on histori- 
cal performance on each route Segment. 


When equipment is substituted for another model 
having a different minimum cost cruise speed, the 
minimum cost cruise speed for the aircraft being 
flown will be utilized. 


Planned trip fuel for all domestic and іпіга- European 
flights will be based on minimum cost altitude. Long 
range cruise may be used en route when required. 


= Transoceanic trip fuel is normally calculated on the 
next lower directional altitude (2000! lower up to and 
including flight level 290 and 4000* lower above 290) 
to provide for enroute contingencies such as restrict- 
“ed altitude, alternate track, etc. 


Re-release dispatch procedures may be used when- 
ever necessary to extend a flight to non-stop opera- 
tion. 


LRC vill be used for flight planning only when pay- 
load cannot be carried at minimum cost cruise speed. 


Considering Ше policy outlined above, [lights should 
be planned as follows: 


Considering total payload available and/or 
holding requirements, plan flight at minimurn 
cost cruise speed and as near minimum cost 
altitude as possible. 


If payload cannot be accomodated, plan flight 
at long range cruise at optimum altitude utilizing 
re-release procedures as required. 


If payload still cannot be accommodated, consider 
only mail allocation and revenue passenger load 
and calculate fuel requirements al minimum cost 
cruise or long range cruise at optimum altitude 
utilizing re-release procedures as netessary. 


If insufficient fuel for the flight still exists, then 
consider only revenue passenger load to meet 
requirements. Jf this does not allow sufficient 
fuel, then a fuel stop will be considered and the 
full payload accepted if possible if a fuel stop is 
planned. Calculate fuel requirements at minimum 
cost cruise speed. 
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FLIGHT PLANNING 
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Additional capability is provided fur enroute contin- 
gencies in the company reserve fuel on domestic 
"+ and 10% time enroute fuel on international. 


MINIMUM FUEL FOR TAKEOFF 


Company reserve fuel for domestic flights must be 
on beard at blockout for planning purposes, however, 
it may be used at any time after blockout if required. 


The taxi fuel specified for the particular airplane 
will normally be on hoard the aircraft at blockout. 
In the case of unusual situations, such as to avoid a 
lengthy delay, the flight may depart the pate without 
the taxi fuel. When making this decision the captain 
must ensure that conditions are such that all fuel 
requirements will be met at time of takeoft. 


Minimum fuel for takeoff is the greater of: 
Fuel required for operation to destination 
plus FAA reserve; plus fuel required to most 
distant alternate as specified in the fight re- 


lease, if one 15 required. 


Minimuin takeoff fuel for the specific aircraft 
model, 


4 OOMESTIC RESERVE FUEL 
Reserve requirements for all domestic flights are: 


FAA Rescrve 
Company Reserve 


11, 000 pounds 
4,000 pounds 


INTERNATIONAL RESERVE FUEL 


International reserve fuel is 8, 000 pounds plus 25 
pounds per minute of planned flight time but never 
less than 21, 000 pounds. For example, fora 
planned flight time of 7:00, the required fuel reserve 
would he: 
B, QUO pounds 
+ 420 minutes X 25 10, 500 pounds 
Total reserve fuel 18, 500 pounds 


The 8, 000 pounds represents a 30 minuie hold 
at 1, 500 feet. 


This same reserve fuel formula must be used when 
operating under a re-release. Re-release dispatch 
procedures may be used whenever necessary to 
extend a flight to non-stop operation, 


For dispatch to those stations for which there is 
no approved alternate, such as Santa Maria and 
А Keflavik, the required reserve is 30, 000 pounds. 


21. 10. 02 
FLIGHT PLANNING 
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HOLDING FUEL 


Computer flight plans and dispatch relcase fuels are 
normally adequate to provide a margin for holding of 
a routine nature. Adding fuel for the specific pur- 
pose of holding should be done only when ап assess- 
ment of forecast conditions for the flight show that 
delays are probable. 


The arbitrary addition of extra fuel based on uniden- 
tified contingencies 15 wasteful and should be avoided. 
Unless the need can be specifically identified, normal 
reserves should be considered as adequate for 
planning purposes. 


MINIMUM COST ALTITUDE/WIND TRADE 


The Minimum Cast Altitude/Wind Trade chart pro- 
vides a means of determining the minimum cost 
altitude for any flight as a function of weight and wind 
component differences. The solid line labeled Ref- 
erence Optimum Altitude gives the minimum cost 
altitude for a given weight and zero wind gradient 
condition (the same wind at all altitudes). The light 
lines labeled Compensating Wind Required give the 
additional more favorable wind component (less 
headwind or more tailwind) required to justify fying 
at other than the reference optimum altitude, 


This chart takes into account all the variables that 
affect cost. When the speed is optimized, as it is 
when flying minimum cost Speed, the other factors 
of weight and wind will determine the altitude where 
the aircraft should operate for minimum cost. The 
chart takes into account the change in true airspeed 
and fuel flow at the various altitudes. 


The relationship of weight, altitude, and wind effect 
on minimum cost continually changes as the Flight 
progresses. These variables should be periodically 
assessed to assure that the aircraft is being opera- 
ted at the best allitude. To use the chart: 


1, Enter chart with the estunated initial cruise 
weight when flight planning, or existing cruise 
weight when in flight. 


2. Со up the chart from the weight to the Reference 
Optimum Altitude line. Go straight left and read 
the optimum altitude. Optimum altitude is mini- 
mum cost altitude if the wind components are the 
same for all altitudes. 


3. If wind components are not the same for all aiti- 
tudes, read the compensating wind required val- 
ues at the intersection of the cruise weight and 
various altitudes above and below the optimum 
altitude. Example: When aircraft weight is 
380, 000 lbs., the optimum altitude is 35, 000 feet. 
The compensating wind required to fly at 31, 000 
feet at the same cost is 15 knots, 
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4. If the forecast (or actual) wind component for ап 
altitude above or below the optimum altitude is 
more favorable than the wind component for the 
optimum altitude by an amount greater than the 
required compensating wind value, use that alti- 
tude as the minimum cost altitude, 


For example: If the forecast wind component is 
-40 knots for the 35, 000 feet optimum altitude 
and -20 knots for 31, 000 feet, use 31, 000 as the 
minimum cost altitude. Oniy 15 knots more fav- 
orable wind is required at 31, 000 feet and the 
actual favorable wind component is 20 knots. 


5. If the minimum cost altitude is an odd altitude 
which 16 not a proper altitude for the direction of 
flight, select the next odd altitude above the min- 
imum cost altitude. For example, if minimum 
cost altitude is 35, 000 feet and flight is eastbound, 
select 47, 000 feet. Do not select an altitude more 
than 2000 feet above the minimum cost altitude. 
if the minimum cost altitude is an even altitude, 
select the proper odd altitude for the direction 
of flight 1000 feet above or below the minimum 
cost altitude. 


6. Pian to use the selected altitude until aircraft 
weight decreases to where the selected altitude is 
2000 feet below minimum cost altitude. Then 
siep-climb 4000 feet (2000 feet above minimum 
cost altitude} to the next highest altitude for the 
direction of flight. 


7. Use the Minimum Cost Cruise chart to determine 
acceptable aircraft climb capability to the selected 
altitude. If climb capability to the selected altitude 
is not available, use the next highest possible 
altitude. 


* ALTERNATE PLANNING 


This chart assumes an en route climb to optimum 
altitude, cruise at long range cruise, and a normal 
descent and approach to the alternate airport. The 
chart is applicable to both domestic and international 
planning. 


Time and fuel figures are based on the preceding 
assumptions except for altitudes 10, 000 feet and 
below which are based on 250 knots IAS, 

The TAS value given is for the cruise portion. 

To use chart: 

I. Obtain nautical ground miles from Distance To 


Alternate Airports chart or from appropriate 
en route chart. 
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2. Enter column nearest ground mileage to find 
approximate true airspeed. 


3. Determine eround speed by applying forecast 
wind to approximate true airspeed. 


4. Place true airspeed over ground speed on 
Jeppesen computer and find nautical air miles 
over nautical ground miles. 


TAS - NAM 
GS NGM 


3. Enter column nearest io nautical air mileage 
Я to obtain altitude, time, fuel, and cruise TAS. 


ESTIMATING LANDING WEIGHT 


Estimated landing weight is the sum of the operating 
weight, plus estimated payload, plus total reserve 
fuel. The first eight blocks of the Jet Flight Plan/ 
Fuel Log can be used for this calculation. 


l. FAA reserve. 
2, TWA reserve. 


3. Holding fuel should be computed for any forecast 
ATC delay. An estimated figure, based on prior 
experience, should be temporarily inserted to 
provide a more realistic landing weight if it is 
anticipated that fuel in addition to minimum re- 
serve is needed. FAA and TWÁ reserves are 
intended to cover unanticipated delays en route. 
TWA reserves can also be used for unanticipated 
ground delays. 


4. Fuel to alternate is determined by following the 
instructions for the Alternate Planning charts in 
this section. 


5. Total reserve fuel requirement is determined by 
totaling the amounts entered in the FAA reserve. 
TWA reserve, hold, and fuel to alternate blocks. 


6. Operating weight can be obtained from section 
05.01 af this chapter, Flight Dispatch, or chapter 
20 of the Aircraft Weight Handbook kept at major 
station load control offices. 


7. Payload is obtained from the load control agent 
or from Flight Dispatch. 


8. Landing weight is determined by totaling the 
amounts entered in the total reserve, operating 
empty weight, and payload blocks. 
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FLIGHT PLANNING 


These charts are located in the Flight Planning 
manual, and in the Aircraft Performance manual 
aboard the aircraft. 'There are charts for minimum 
cost and long range cruise speeds. They provide 
total time, total fuel and average cruise true air- 
speed for any combination of cruise altitude, esti- 
mated landing weight, nautical air mile distance, 
and forecast static air temperature al cruise alti- 
tude. 


The fuel values shown are for brake release to land- 
ing. They include fuel for takeoff, climb, cruise 
over destination, and a constant increment for de- 
&ecent and approach. 


The time values shown are for brake release to 
over destination plus a constant increment for de- 
scent and approach. 


True airspeed values shown are the average lor the 
cruise portion of the Might. Planning data shown 

in a block with a single asterisk (*) following the 
true airspeed is predicated on a single 4000 foot 
step climb. If two asterisks (**) follow the speed, 
two step climbs are necessary. 


To use Flight Planaing chart: 


1. Determine nautical ground miles (NGM) by 
reference to Jeppesen en route chart(s), Dis- 
tance Between Regular Airports chart in section 
15.01 this chapter, Flight Planning manual, or 
Jeppesen Operations Manual center stored Might 
plan data. 


2. Determine estimated landing weight following the 
instructions under Estimating Landing Weight in 
this section. 


3. Select minimum cost cruise altitude following 
instructions for Flight Planning Policy and in- 
structions for the Minimum Cost Altitude/ Wind 
Trade chart in this section. However, use es- 
timated average cruise weight instead of initial 
cruise weight for selecting the altitude. For 
long flighis use average weight prior to a planned 
4000 foot step ciimb. 


4. Select the Flight Planning chart which will 
accomodate the selected altitude, estimated 
landing weight, and distance to destination. 


5, Obtain the approximate true airspeed at the 
intersection of the nautieal ground mile distance, 
estimated landing weight and forecast cruise aiti- 
tude temperature. Use the mileage column 
closest to the ground distance. ‘ 
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FLIGHT PLANNING {Cont'd} 


6. Determine ground speed by applying forecast 
wind to approximate true airspeed. 


7. Use forecast wind at selected altitude and TAS 
to obtain NAM by setting computer TAS — NAM 


GS NGM 


8. Re-enter chart using NAM as distance and obtain 
trip time, trip fuel required, and average cruise 
TAS opposite forecast temperature for the esti- 
mated landing weight. Interpolate as necessary 
hetween adjoining weight, distance, and tempera- 
ture blocks for best accuracy. 


B. When chart shows a single (*) or double (**) 
asterisk following the TAS, a single or double 
step climb may be necessary under certain con- 
ditions. For one asterisk, an initial cruise alti- 
tude 4,000 feet below chart altitude will he neces- 
sary. When two asterisks are shown, an initial 
cruise altitude 4, 000 feet below chart will be 
Necessary. In any case, follow the instructions 
under Minimum Cost Altitude Wind/Trade chart 
using estimaied initial cruise weight to determine 
the initial cruise altituce of the aircraft. 


CLIMB PERFORMANCE 


These charts are located in the Flight Planning man- 
ual, They provide climb fuel and climb time from 
brake release to top of climb, no wind climb dis” 
tance, and average ciimb true air speed for any com- 
bination of takeoff (brake release) weight, cruise al- 
titude and Static air temperature at cruise altitude. 


The Climb Performance chari data is based on using 
a normal en route apeed schedule. This includes 
250 knots LÀS to 10, 000 feet, then 320 knois until 
reaching Mach. 82 and Mach. 82 thereafter. This 
speed schedule gives optimum total trip time and 
rate of climb at no sacrifice in trip fuel for most 
flight conditions. The weight index at the top of each 
chart is the takeoff brake release weight. 


А note at the bottom of each chart provides a climb 
fuel correction for each 1000 feet the departure 
airpori is above sea level. 


To Use Chart: 


l. Determine cstimated takeoff weight by adding trip 
fuel requirement to estimated landing weight. 


2, Select the Climb chart for the estimated takeoff 
(brake release) weight. If the estimated takeoff 
weight falls between two 5000 pound increment 
charis, use the higher takeoff weight chart. 
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3. Enter chart with the selected cruise altitude, and 


forecast temperature for the selected cruise 
altitude, 


Obtain the climb fuel, climb time, no wind climb 
distance, and average climb true airspeed in the 
block for the temperature to the right of the 
Selected altitude. Interpolate between temperature 
blocks as necessary. 
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DISTANCES BETWEEN REGULAR AIRPORTS 


AIRPORT 


[AD-LAS 
LAN 
LGA 
ORD 


PHA 
SFO 


ATL 
LAS-LAX 


САБ 

SFO 

STL 
LAX-LAD 


LAS 
ORD 


PHX 

SFO 

STL 
LC A-IAI 


MCI 
ORD 
. 8TL 
MCI-IND 
IND-MC1 
OR D-IAD 
LAS 


LGA 


PHX 
ORD-PIT 
PIT-ORHD 


SFO 
PHL-ORD 


PHX-LAX 
ORD 
SECO 
STL 
PRD-MCI 


SFO-IAD 


1977 


N, DIST 


1830 
2015 
215 
555 
1760 
2135 


БОБ 
204 


1350 


424 
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ROUTE 


LAÐ CSN 3149 J134 BUM 1110 PGS STAR LAS 

JAD CSN 1149 1134 РКЕ STAR LAX 

LAD УСТАУ SWAN POINT V44 V123 RBV LGA 
БАТУ CEN 1149 FWA FWA31l1 COTO9? CGT CGT356 
NILES ORD 

LAD CSN J42 MEM 168 LIT Jë ABQ 119 SIN 

STAR PHX 

IAD CSN 1148/71354 FLM J134 STL 124 МКС 

ТВО OAL STAR SFO 

IAD CSN 1149 1134 STL 

LAS SID GOODSPHINGS ONE CLARK HEC STAR 
LAX 

LAS VALLE Y=-1 DYC 1145 GLD PWE J84 BLE 
JOT WARREN ORD 

LAS HIDDEN HILLS ONE РАННЦМЕ BTY J92 OAL 
STAR SFO 

LAS SID DVC 1146 GLD 180 SLN БЕР BSP-1 

STL 

LAX SID ЕКЕ 1134 FLM 124 CRW #8 BERGOO 
LDN Y174 BLUZRIDOGE LAB 

LAX SID DAG-4 HALLORAN-1 STAR LAS 

LAX DAG-4 BLD 1145 GOLD PWE 164 BDF JOT 
WARREN ORD 

510 SEAL BEACH ЕГН J65 PHS 

SID BSR BSR THREE STAR SFO 

SID PRE 196 SLN BEP BSP-1 5TL 

SEJ УЗ МХЕ V474 V38 EMI EMI 245 V223 HEN 
LAT} 

SID J80 MCI 

LGA SID ОКК J36/HL36 136 194 V84 БАРІ ORD 
LGA SID J110 STL 

J24 

180 

ORD YCTRE EON 130 FRR HAN LAD 

ORD ICTRS [OW 160 BCE BCE-1 LAS 

ORD YCTRS IOW LMN J64 PGS PGS-2 LAX 

ORD VCTRS SEN 1146 FTG FTGIO6 МІГ MIP108 
FENNWELL LOA 

ORD-YCTR EON J30 7152 HAR HAR 110 LRP Y210 
BUCKTOWN PHI. 

ORD vcTES BOF 718 SIN STAR PHX 

ORD усти VWY 180 CLE ACO Y337 CALCUTTA FIT 
PIT BSY ПЗУ 237 J60 DOLLY СОТ 088 CGT CGT 356 
NILES ORD 


ORD SID DBQ 194 LOU J158 MVA MVA-3 SFO 


PHL SID Jb} FWA FWA 311 CGT 097-ССТ 
CGT 356 NILES ORD 

PHS 169 GBN297 STAR LAX 

PHA SID SIN J19 126 JOT WARREN ORD 
PHX 195 PMD AVE BSR STAR SFO 

PHX SID SIN J19 BUM STAR STL 

16 HEC 164 ALS 0102 

SEN J80 MCI 


SFO STAR LIN 184 ЕКА 156 DEN J80 МКС 
Ј24 STL J134 FLM 124 CHW Jë BERGOO LDN 
Y174 BLUERIDGE LAD 

SFO SID LIN 384 Jus ETY STAR LAS 

SFO SID AVE AVE-3 STAR LAX 

SFO SID SAC 132 BAM 494 рро RED RFDOSO 
LAKEWOOD ORD 

SFO SID AVE PMD J65 PHX 

SH» LIN J84 ЕКЕ J56 DEN 180 SLN BSP 
BSP-1 STL 

STL J134 FLM 124 CRW J8 BERGOO LDN V174 
BLUERIDGE LAD 


ERMINAL 


IAD 


LAX 


ORD 


PHX 


SFO 


ALTERNATE 


BAL 
BDL 
EWR 
LGA 
PHL 


LAX 
PHX 
PMD 
SFO 


LAS 
PHA 
PMD 
SFO 


BAL 
BOL 
BOS 
EWR 
IAD 
PHL 


IND 
MCI 
STL 


LAS 
ГАХ 
PMD 
SFO 


CME 
CLE 
IND 


Las 
LAX 
OAK 
PHX 


PMD 


IND 
MCI 
HD 
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DISTANCES TO ALTERNATE AIRPORTS 


DIST 
NM 


45 
315 
205 
215 
125 


240 
334 
325 


215 
200 
245 
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FLIGHT PLANNING CHARTS TRANS WORID AIRLINES PLANNING в PERFORMANCE 
DISTANCES BETWEEN REGULAR AIRPORTS DISTANCES TO ALTEANATE AIRPORTS 
| DIST 
AIRPORT N. DIST ROUTE ALTERNATE | NM 
LAS 1223 STL J24 МКС J80 SLN J102 ALS 164 PGS 
STAR LAS 
LAX 1407 STL J24 MKC J80 SLN J102 ALS J64 PGS 
PGS-2 LAX 
LGA 773 STL TOY BIB LEU ROD 329 J146 ETG ETG 10 
MIP МІР 108 PENNWELL LGA 
PHX 1100 STL 319 SIN STAR PHX | 


SFO 1523 STL 724 МКС 780 OAL STAR SFO 


July 24, 1978 1011 FLIGHT HANDBOOK 21,15.03 
PLANNING & PERFORMANCE TRANS WORLD AIRLINES FLIGHT PLANNING CHARTS 


ALTERNATE PLANNING 


| DIST NAM | 20 | 40 | so | BO | 100 I 120 | 140 | 160 | 180 | 209 | 
AAA A і 
Ї uPTM ALT } 2000 | 6000 | 10000 1 14000 | 17000 | 20000 | 23000 | 25000 | 27000 | 24090 | 
| TIME | «lit | їз | .16 | .19 | 222 | «22% | .27 | .30 | 232 | 23% | 
| FUEL | 3300 | 4700 | 5500 | 6300 | T7100] 7900 | 86230 | 9400 | 10100 | 10700 | 
| TAS 1257 | 272 | 327 | 350 | 36? | 384 | 401 | 412 | 423 | +30 | 
|----------------------------------------.------------------------------------------------ 1 
І--------------------------------------------------------------.-------------------------| 
| DIST НАМ | 220 | 2409 I 260 | 280 | 300 | 320 | 340 | 360 1 380 | 400 | 
|----------------------------------------------------------------------------------------- 1 
| арты ALT |30000 | 31000 | 32000 | 33000 | 33000 | 34000 | 35000 | 35000 | 35000 | 36000 | 
| TIME і „34 | .39 J .581 | 49 | sal | 49 | .51 | 54 | 56 | .59 | 
| FUEL 11400 | 12000 | 12600 і 13100 | 13890 | 14400 | 15000 | 15600 | 16200 | 16800 | 
I TAS 1440 || 448 | 454 | аза FP 459 | 462 | 4647 | 467 | 468 | 473 | 
|----------------------------------------------------------------------------------------- | 
|----------------------------------------------------------------------------------------- j 
1 DIST NAM | 420 | 440 | “60 | 480 | 500 | 520 | 540 | 560 і 580 | 800 | 
|----------------------------------------------------------------------------------------- | 
| oPTM ALT 136000 | 37000 | 37000 | 37000 | 37000 | 37000 | 3TOOO | 37000 | 37000 | 37000 | 
| TIME 11.02 | 1.05 | 1.07 | 1.10 | 1.12 [1.15 | 1.17 | 1.20 | 1.23 | 1.25 | 
| FUEL 117400 | iROOQ | 14600 | 19200 | 19800 | 20400 | 21100 | 21700 | 22300 | 22900 | 
| Tas 1473 | 475 | 475 | 475 | 475 | 475 | ле | 475 | 475 | +75 | 
|----------------------------------------------------------------------------------------- | 
|-------------------------------- --------------------------------------------------------- | 
| DIST NAM | 620 | 640 | 660 | өва | 702 | To | 740 | 70 | 780 | 800 | 
|----------------------------------------------------------------------------------------- | 
| OPIM ALT 137000 | 37000 | 37000 | 37000 | 37900 } 37000 | 27000 | 37000 | 37000 | 37000 | 
| TIME 11.28 | 1.30 | 1.33 | 1.35 | LA | 1.40 | 1.43 $ 1.45 J 1.48 Е 1.50 | 
| FUEL {23500 | 24100 | 24700 | 25300 | 25900 | 26500 | 27200 | 27800 | 28500 | 29000 | 
| TAS | #76 | 476 | 476 | 476 | 474 | 476 | 476 | 476 | 476 | 476 | 
— — = — s , — = m ee ee R —— — = —— oe си. | 
NOTES: 


1. FUEL INCLUDES ENROUTE TRIP REQUIREMENT AT LAC FROM DESTINATION ТО 
ALTERNATE WITH ADDITIONAL FUEL FOR APPROACH AND LANDING AT ALTERNATE 
AIRPORT. 

2. TIME 15 CONSISTANT WITH THE ABOVE FLIGHT PLAN. 

3. TIME AND FUEL FIGURES BELOW 10,000 FEET ARE BASED ON AN INDICATED 
ATRSPEED OF 250 KNOTS. 
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MINIMUM COST ALTITUDE SELECTION 


E ss 
EAE JE EEE 1290, 25o 1270 1200 [aeo | 


| 2| s| вз mal 24| 30, 36] а) 8 | | 
HI eS ee 
_0 1| al 7| 12| 1] 21) 26] 32. S| 
a e et s e etalase 
A EKCGIEEEEEE PI 
129 2| al s|i2 7/20] 26 а1 39 45 
EE a nea 
ly | 2f o i| al efn] is| i| 221 зз 


REFERENCE ALTITUDE IS MINIMUM COST ALTITUDE WITH ZERO WIND GRADIENT 


INTERSECTION OF WEIGHT AND WIND IMPROVEMENT ALTITUDE SHOWS INCREASED TAIL- 
WIND OR DECREASED HEADWIND VALUES (KNOTS) NECESSARY TO FLY OTHER THAN 
REFERENCE ALTITUDE FOR SAME COST 


WHEN TEMPERATURE 15 ABOVE STANDARD, CHECK CRUISE THRUST SETTING CHART TO 
DETERMINE IF ALTITUDE SELECTION IS LIMITED BY CLIMB CAPABILITY 
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GENERAL 


Thrust setting charts are included for all possible 
flight requirements. In descending order of thrust 
required, charts are provided for: 


Takeoff 

Go-around 

Maximum continuous (engine out) climb 
l-engine long range cruise 
¿engine long range cruise 
Maximum climb 

Normal climb 

Hold-flaps 10 

Hold- flaps 4 

Minimum cost cruise 
Long range cruise 
Maximum range cruise 
Hold-flaps 0 


In addition to the thrust setting charts in this chap- 
ter, there is an Aircraft Performance Manual {APM) 
in the cockpit. The APM contains charts with de- 
tailed data that is used to cross check suspected en- 
gine problems or instrument errors, 


Thrust settings should be monitored by reference to 
the TAT/EPR indicator which displays maximum 
EPR for the mode selected, 


TAKEOFF 


The takeoff chart reflects the maximum permissible 
EPR and an expected N, for any combination of local 
pressure and temperature. EPR values are valid 
only when set at speeds between 40 and 80 knots. А 
note on the chart requires a .005 EPR reduction 
when one ECS pack is using engine bleed air. There 
is No anti-ice penalty with takeoff thrust. 


Thrust output is directly related to local pressure 
and temperature. Local, or Station, pressure is a 
product of sea leyel pressure (altimeter setting) as 
modified by fieid elevation. Pressure decreases by 
1,0 inch of mercury (Hg) for each 1000 feet or . 10 
inch of pressure per 100 feet. Station pressure can 
be determined by subtracting 10% of the field eleva- 
ticn from the altimeter setting, for example: 


Altimeter setting 
Field elevation - 740 It. (740 x 10%) 
Station pressure 


30, 24 11, Hp. 
-. 74 
29,50 in. Hg. 


The takeoff chart is entered with station pressure 
and temperature to determine EPR and Ni. Interpo- 
late for both pressure and temperature. 
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21.20.01 


THRUST SETTING 
INSTRUCTIONS 


GO-AROUND 


The go-around chart is essentially a takeoff chart 
corrected for the increased ram effect at go-around 
speeds, Station pressure and temperature are used 
to determine EPR and №, interpolating ан песен- 
sary. No EPR reduction is required for engine 
bleeds, 


Normally, the go-around (GA) mode of the EPR com- 
puter should be used for go-around thrust EPH. 


NORMAL CLIMB 


Normal climb is used for clinb at all but the higher 
altitudes. Read EPR and N, at the intersection of 
the altitude/ speed column and the total air tempera- 
ture (ТАТ) line. A note on the chart requires an 
EPR reduction with anti-ice on, 


Normally, the cruise (CRZ) mode of the EPR com- 
puter should be used for normal climb thrust EPR, 


MAXIMUM CLIMB 


Maximum climb is used for climb at the higher al- 
titudes and weights, Determine EPR and N, in the 
Same manner as normal climb. 


Normally, the climb (CLB) mode of the EPR com- 
puter should be used for maximum climb thrust 
EPR. 


MAXIMUM CONTINUOUS {ENGINE OUT) CLIMB 


The maximum continuous chart reflects maximum 
permissible EPR and expected N, as limited by 
TAT and altitude. This thrust is intended for emer- 
gency use, such as engine out climb. It must be 
used to ensure obstacle clearance following engine 
loss on takeoff. Use altitude; speed and TAT to 
determine EPR and N,. А note оп the chart re- 
quires an EPR reduction with anti-ice оп, 


MINIMUM COST CRUISE 


These charts present the thrust setting required, 
for heavy and light weights at high and low alti- 
tudes, to achieve Minimum Cost Cruise speed 
for any combination of weigbt and altitude. The 
charts are also used to determine acceptable 
climb performance capability to cruise altitudes 
and 1. 3G maneuver capability. 


21.20.02 
THRUST SETTING 
NIE JN 


MINIMUM COST CRUISE (Cont'd) 
To use the charts: 


The box at the intersection of cruise flight level 
and aircratt gross weight gives the LAS and Mach 
required for Minimum Cost Cruise speed, aver- 
age EPR to maintain that speed, and the hottest 
total air temperature (TAT) at which the stated 
EPR can be used. 


if existing TAT is equal io, or colder than, the 
lemperalure value shown, accelerate to the 
wiven FAS and set the EPR shown. А note on the 
chart requires an EPR reduction with anti-ice 
on. If TAT is hotter than the temperature value 
shown, use the cruise (CRZ) mode of the EPR 
compuler to set EPR and accept the resulting 
cruise speed. 


CLIMB PERFORMANCE CAPABILITY TO CRUISE 
ALTITUDES 


The Minimum Cast Cruise chart is also used to de- 
termine acceptable climb performance capability to 
cruise altitudes. if dala is presented in an altitude; 
gross weight block, acceptable climb capability ta 
that altitude 15 available provided there is not a sub- 
stantjal temperature deviation from standard. Stan- 
dard temperatures are indicated for each allitude ш 
the altitude blucks. 


Maximum temperature deviation is described on the 
chart by two distinctive lines, one for 15° hotter 
than standard and another for 20° hotter than stand- 
ard. If existing temperatures are hotter than these 
values, it is not desirable to climb above the respec- 
tive temperature limit line. 


For inflight purposes, when desiring to climb to a 
higher altitude, assume the temperature deviation 
зі the higher altitude will be the same as at the 
existing attitude. 


і. 26 MANEUVER CAPABILITY 


Buffet guidance for a Г. 3G maneuver is described hy 
the designated boundary line. Operations at or be- 
low the 1, 3G line will provide sufficient maneuver 
margin in light іп moderate turbulence and in banks 
to 45*. 
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LONG RANGE CRUISE {LRC} 


This is the speed schedule which will produce 99% of 
the maximum range for a specific altitude, weight 
and engine condition. 1% range is Sacrificed for a 

4 10 6% gain in speed. Use of the charts is the same 
ав the Minimum Cost Cruise charts. 


3-ENGINE 


Where temperature is given in a block, the EPR 
shown equals the maximum cruise thrust rating at 
that temperature. Long range cruise is the speed 
schedule used for cruise to alternate airports. Al- 
ternate Night planning is predicated on the use of 
LRC. 


2 AND 1-ENGINE 


Where temperature is given in a block, the EPR 
shown equals the maximum continuous thrust rating 
at that temperature. 


MAXIMUM RANGE CRUISE (MARC) 


This chart schedules the mininum thrust and speed 
for maximum endurance at a sacrifice of no more 
than 1% range. Use of the chart is the same as the 
Minimum Cost Cruise charis. 


HOLD 
FLAPS 10/4 


These charts provide an average EPR to attain 

a desired IAS for any combination of weight and 
of altitude from 2,000 to 20,000 feet. Use of the 
charts is the same as the Minimum Cost Cruise 
charis. 


FLAPS 0 


This chart schedules maximum endurance for a 
clean configuration in racetrack holding patterns. 
The speeds are 1, i minimum drag speed (rue 
maximum endurance for level flight). The 10% 
margin compensates for increased G loading in 
turns, thus avoiding the necessity of adding thrust 
during the turn. Use of the chart is the same as the 
Minimum Cost Cruise charts. 


CRUISE PERFORMANCE CHARTS 


Cruise performance charts are found in the Air- 
craft Performance Manual which is carried in the 
cockpit. The charts provide detailed performance 
data. The data can be used to cross check sus- 
pected engine problems or instrument errurs. 


December 15, 1977 
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CRUISE PERFORMANCE CHARTS {Cont'd} 


Data in the boxes zonsist of the scheduled mach, 

TAT, LAS, TAS, EPR, Ny, fuel flow (EF), and nau- 
tical air miles per 1000 pounds of fuel (NAM/ 10004) 
for a given weight and outside air temperature (ОАТ). 


Data in boxes to the right of a line made of pound (k) 
symbols reflects insufficient thrust available ta meet 
the scheduled speed. 


EPR (A/L) is presented in each block. (A) is the 
average setting required on all engines to maintain 
ihe speed schedule for that altitude and temperature. 
(L) is the EPR limit of the maximum cruise thrust 
га ше for that speed, attitude, and temperature, 
accounting for air conditioning bleed. 


Temperatures given on all charts are outside air 
temperature (OAT) and the corresponding total air 
temperature (TAT). Indicated static air tempera- 
ture (SAT) equals ОАТ, 


The letter В is inserted in certain high weight, high 
altitude perforraance blocks. It denotes that at this 
weight and altitude the airplane will experience buf- 
fet at the speed shown if gust loads in excess of 
1.36, greater than moderate turbulence, or a 45° 
bank are encountered. 


То cross check the accuracy of the machmeter and 
TAS on the Jeppesen computer, align pressure alti- 
tude with calibrated airspeed (CAS) and read true 
mach number, CAS equals ІА5. Set the 1, 0 iemper- 
ature recovery line on indicated TAT and read TAS, 


To use chart: 


1, Select appropriate chart for desired speed 

schedule and altitude. 

Locate the performance block at the intersec- 

tion of the existing aircraft weight and OAT, 

interpolating as necessary, The resulting рег“ 
formance values are those that the aircraft 
should produce, 

Adjust aircraft speed to the IAS shown in the 

performance block and set average EPR on all 

engines. 

i. After upproximately five minutes, check LAS 
value against performance block value, if IAS 
varics by more than 5 knots adjust EPR as nec- 
cssary, but not more than limit EPR, to re- 
gain chart LAS, 

э. Use the center engine for EPR adjustment, H 
il 15 necessary to set the center engine EPR 
+ 015 more than the wing engines, wing engine 
EPR should be increased by ,005 and the cen- 
ter engine again used for EPR adjustments. 


2 


3 
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6. 
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21.20.03” 
THRUST SETTING 
INSTRUCTIONS 


Before deviating from chart average EPR, 
carefully check accuracy of speed, tempera- 
ture, thrust instruments and weight calcula- 
tions. ПИ is necessary to deviate from chart 
average EPR to obtain chart speed, make a 
corresponding logbook writeup, 

if aircraft speed is substantially reduced, se- 
lect the climb (CLB) mode of the EPR compu- 
ter for maximum permissible EPR for accele- 
ration to chart speed. 

When engine or engine and wing anti-ice is on, 
apply the anti-ice reduction shown on the chart. 
to limit EPR. 


Ци 
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—. TAKEOFF 


ВАТ (AMB) STATION PRESSURE - INH 


G 
D=g Deg 
F c 


-22 -30 84,7 85,1 ‚547 45.6 85,0 
-18 +28 85,0 85,4 85,9 86, 4 


00 DE 
- -3 
фо 


9 

3 

T 
10 
21 
25 
зь 
39 
43 
46 
5? 
ы 
64 
68 
та 
15 
7% 
82 
86 
96 
93 
EL 


ір 
oS 
. 

ғы 


© ёр 
чи чө 
га 
Ln ре 


ВБ. 
b 


a 
«а 
е 


8 

7 
LE 
B7 


nm 
ы 
+ 


7 
B 


+ в 


„7 

1 

44 
7 


AT 
ва 
ва 
88 
89 
au 


4 


| 
Ju 
‚| 
iB 
Е 
9 

El 


ча 00 
ow 
веч 
ха е 
oo 
ығы 


` 
4 


b 
в 

4 

8 
BB 
88. 5 
88.8 
89. z 
89.5 
89.8 
30.5 
91.2 


+ 


ча чї 
ao 
=i e 


ма 
= 
M 

ч 


+ 
+ 
- 
` 
r 


mo 


um =] 
боз 
= aj 


в | шо 
е^ | es 
= | > 


© 
ж 
an 


шош 
Ы із 
із ж 


ч чз 
ta Et 
un 


92,0 
— 
за, 3 92,8 
92.7 93.2 
33,0 53,5 
91,3 93.8 
93.6 
94. 
94. 94. 8 „557 | 95,1 
2547 94,5 94.8 .549 | 94.8 
$4.6 | ,541 í 94.5 .540 | 94.5 
94.4 94.3 | .532 1 94.3 .53 | 94.3 
94.1 94.0 
" 93,7 
100 .489 | 92.3 
104 анг | 92.5 
106 92.5 
108 92.4 
92,1 
91.8 
118 
122 
NOTES: 1. To obtain station pressure, read indicated altitude as pressure (1000! =1.0 in. HG} 
and subtract from altimeter setting. 
2. All EPR values are preceded by 1 aud are valid for speeds between 40-80 knots. 
— 3. Мах ТОТ 726°C for five minutes, 738°C for two minutes, during takeoff but the 
total time at takeoff conditions must not exceed five minutes. 
4. When operating one FCS pack with engine bleed air, reduce EPR by . 005. 
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GO-AROUND 


STATION PRESSURE - IN 


0 


= mje 
[а =] 


o El 


"n 
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D 
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-15| -26 .516/85.5 .523/85,9 .531/86,4 .538/86,9 5485/87, 4 .552/87.8 .560/8B.2 
-11| -24 /85,9 /86.3 /86.8 187,2 187.8 /88,2 /88.5 
-91 -22 /86,2 /B6.6 /87.1 (87.5 /88.1 788.5 788.9 

-4 | -20 (85.5 187.0 (87.5 (87,9 /88.4 /88.9 /89.2 

-18 /86,9 /87.3 [87.8 /88.2 /88.8 189.2 189,5 

-16 187.2 187.6 /88.1 /88.6 /89.1 /89.5 /89,9 

-14 187.5 187.9 /B8.4 /88.9 789.4 /89.8 (90.2 

-12 #87.9 188.3 /88.Б /89.2 789.7 [90.2 790.6 

10 (88,2 /88.6 {89,1 /90.5 /90,9 
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.498/93.9 


193,9 
794.1 


.523/94,5 
.520/94.7 
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-481/93.5 


.473/93,2 
.464792 „9 
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,516/94,3 


.513/94.5 
.501/94,0 


.491/93.8 
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-474793.2 
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.528/94.8 .527/94,7 „5267946 .525/94,4 
.518/94.5 .518/94,4 „5177943 „5167941 
.510/94,2 .509/94.1 .508/94,0 .507/93.8 
.497/93.7 .496/93.6 .895/93.5 
.489/93,7 .487/93,6 .486/93.5 .485/93,4 .484/93.2 
480/934 ,478/93,3 .477/93,2 .476/93,1 .475/93,0 
.472/93,1 ,470/93,0 . 
„454 92 „5 „6452792 „4 ,551/92,3 .450/92.2 .849/92,1 
.446/92,2 „444 921 .452/92.0 -482/81,9 „441791,8 
,537/91,9 .435/91.8 .435/91.7 .535/91.6 „533491,6 
,525/01.6 .423/91.5 .427/91,4 .426/91,3 ,425/91,3 
.423/91.3 .522/91.2 


ereje ҥе 
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.448/93,8 

.558/92,9 .467/92,8 „466792,7 

.463/92,8 ‚461/92,7 459/926 .458/92,5 ,557/92,4 
.422/91,4 ‚420/91.4 


NOTES: 1. A11 EPR Values are preceded by 1. 


DATA PRESENTED 15: EPR/N, 
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LOW ALTITUDE 


TAT | PRESSURE ALTITUDE - FEET ! 
DEG -------------------«-----------а------“--------------------------------- | 
C | o | 5000 | 10000 10000 1 15002 1 20000 | 25009 | 
-.---ж---------ж---------Ж---------%--------- «--------- %к-------.------- ж--------- | 
| 250 «TS | 250 KTS | 250 кТ5 320 KTS | 320 KTS | 320 KTS | 329 «T5 | 
----ж--------- %---------ж---------4---------ж---------ж---------%---------1 
40 1.398/88.7 .395/89.1 «391/90.7 | 
38 [.404/88.8 .403/89.4 4%90/91.0 .395/91.4 | 
зь 1.404/8_.5 „412/89.7 „408/90.0Щ,409/91.4 .%05/91.7 | 
----- ""——————————————— AS 24040. 
За 1,4049B.2 .421/90.0 .417/90.3M.415/91.5 .+14/91.9 | 
32 l.4508/87.9 .430/90.2 .426/90.58.527/91.7 .=23/92„1 -419792.5 | 
30 1.2047/937,0 6438/9065 ¿435/90 98. 436792.0 „»32792.4 .428/52,T | 
-----ж--------- +--------- +---------4--------- +--------- +--------- +--------- | 
28 !.504/H7T.3 .438/50.2 „444/91, IE 4#0/91,3 „==е]/Ч2.оЫ 437/9249 | 
25 1.%404/87.0 .438/89.9 .453/81.3]9.540/91,65 „450/92.8 ¿446/9321 .өжі/93.51| 
24 1.404/96.7 .438/89.8 .5652/651.68.440/791.3 .459/93.0 .455/93,3 .450/35.11 
----- +- я --4----- н а m a a Д ———--—-—-+---——-—-—-+„+---——-———-—+——------——]| 
22 1.404/86.5 .438789,3 .471/91.,8].440/31.0 .568/93.,2 2464/9325 .659/93.9l 
20 1.404/96.2 .438/89.0 .472/91.58.540/90,7 .%08/92.9 .473/93.7 „463/96 Öl 
18 1.404/95.9 „428/86,0 „472/91.24.440/90.4 .468/92.6 .482/93.9 .47?7/9%4.2 | 
----- 4e=—- а р ----- o #« - + --- че <--# -- EE 
la 1.904/85.6 „#28/88.3 „472790. 98, 440/90.) „458/92.2 „49|/94.2 „+В6/ 944 | 
14 1.496/85.3 4438/88.0 .472/90.6й,#450/89.6 .458/91.9 „493/92,9 .494/94.61 
12 [.404/85.0 „438/97,7 „+72/90. 34. 94 0/В89.4 .468/91.6 9493/9326 .505/9%.81 
nn | 
19 ].42954/B4.7 .53BH/BT.4 .472/90.08.52240/89.1 .+68/91.2 .493/91,3 ,5|5/98,1! 
B 1,404/84.4 .438/B87T.1 .472/89.658.540/88.8 .468/91.9 .493/53.0 ¿516/9+.9) 
6 1.404/84.1 .533/B865,8 .572/89,3].440/38.5 ,s=oB/90.5 .583/82.6 .51o/984.51 
=—— — —Ó— ——— A  — — m чс== =... чл - - + --- nn --- | 
+ 1.505/83.8 .439/86,5 ,472/89.06.442/8В.2 „+68/90.3 .993/92,3 „516/9е.21 
à 1,404/B3.5 „ч38/06.2 „472/88. 16. 540/В7.9 .468/90.0 „493/92,0 „516/93.,4а1 
0 |.904/B3.2 .438/95.9 .472/88,48.440/87.5 .468/89.7 „93/91.6 .516/93,€1l 
—— — fee — — ee e di oa m ———————— ф-н | 
-2 (.406/82.9 .4318/85.5 .472/88,.08.440/87.2 .568/89.3 .493/91.3 .516/53.11 
-4 |.4д2а/82,5 .438/85.2 .472/87.7T].540/H86.9 .568/89.0 .493/90.9 .510752.а1 
-, |,404/82.2 .5*3B8/B45,898 .4572/87.440.5580/B65.5 .558/83B8,7 .493/50.6 ,516/92,%1 
----- Ж---------ж---------ж---------ц%---------ж---------ж---------ж------- -| 
~A |.+404/81.5 „438/84.6 „472/8Т. Lf. 4 0/ 36.2 „s68/3A.23 .+93/90.3 .516/92.11 
-19 1.60а/ 81.5 .438/34.3 „472/86. TÍ, 4990/85.9 .546H/B8.0 .493/89.9 ,515/91.71 
-12 [a404 Bl3 .428/83.9 „472/86. Ñ. saQ 85.6 .*5B8/87.7 .493/89.58 516791. 51 
----- %---------ж---------ж---------%ф---------Ж---------Ж---------4ж---------| 
-14 |.%04/81.0 .438/83.6 „72/886. 10. #49/8B5.3 .468/87.3 ,493/89.2 .515/91.2) 
-із |.404/80.7 .4328/83,3 .ӛ?72/В5, 7 ,.ә40/8%».9 .458/87.0 .593/8B.9 .521в5/90,Т71| 
-18 (.404/00.4 .438/B81.0 .0472/85.4 8. 440/89.4 .468/86.5 .493/88.5 .515/90.31 
----- “---------ж---------ж---------%---------Ж---------ж---------ж---------| 
-20 1.а04/80.1 .918/82,7 .%72/85,18.аз0/8е.3 .458/B86,3 .493/88.2 .516/90.01 
-22 1.4047 79.7 .43B/82.3 „472/89. 17 4%0/83.9 .4568/85.0 .+93/97.B .515/99.8l 
-2. l.505/79.4 .438/82.0 .а72/84.9.оч0/83.8 ,*568/85.5 .493/87.5 .516/88.3l 
---- he a a +. tn 1 =| 
~26 1.4041 79.1 .439/BL.7 2472/84, 2]. oe 0783.3 2468/8523 .493/87.1 .516/898.39l 
-28 1.4047 78.8 .4@38/81.3 .972/83.79.940/92.9 «4468/8449 .493/86.8 .5lor889.51 
-30 [e4047 78.5 .438/Bl,09 .472/83.4608.440/9¢2.6 .458/84.6 ,.+93/BHb.,% .518/54.21 
----- %Ж-------ң---ж---------%---------%---------.-----.----.--------..---------| 
-32 |.40%8/ 78.1 .438/80.7 6472/83, 2. 440/82.2 2468/8662 .*93/85.1 ,518/87.41 
-34 |.4095/77.8 ,838/80.3 .э72/82,71 44/5169 .«г8/82.9 .433/85.T .5із/в7.5| 
-36 |.405/77.5 .438/80.0 .472/92,3)].4+0/81,6 .453/33.5 .493/85,% .518/57.1) 
"----“ЖжЖ---------ғ---------ж.---------3---------.---------.---..а а ан +# + ---- «-- | 
-38 (,e9477,2 43877947 .472/982,08.490/Bl.2 .68/83.2 .493/85.29 .515/Вь.? | 
-80 Г, аба/й 78.8 .438/79.3 .472/81.6).440/80.9 .468/82.8 .493/8*.6 „515, 86.21! 
IF АМТТ-ІСЕ ON, REDUCE EPR FOR ENGINE AY „008, FOR ENGINE AND WING ат „014. 


zu o ek — — — тшт 


DATA PRESENTED 15: | 


— dl eee — н r 


21.25.04 1011 FLIGHT HANDBOOK December 15, 1977 
THRUST SETTING CHARTS TRANS WORLD AIRLINES PLANNING & PERFORMANCE 


16 $.494/94,5 
14 1.494/94,7 
12 1.503/94.9 


.482/94.5 .478/94.4 

.491/94.7 .497/94.5 

.501/594.9 .497/94.7 .492/94.5 
---------ж---------%ж---------ж---------%---------%---------| 
0510/9542 .506/95.0 «502/94,7 | 
-520/95.5 „516/953 ,512/95.0 .507/94.8 | 
.531/95.8 .526/95.6 .522/95.3 „517/951 .511/94.7 .504/94.41 


NORMAL CLIMB/MAXIMUM CRUISE HIGH ALTITUDE 
| TAT | PRESSURE ALTITUDE - FEET | 
| DEG ---------------------------------------------------------------------- | 
| C | 27000 29000 | 31000 | 33000 | 35000 | 37000 | 39000 | 
|----- %---------%--------- +--------- “--------- “--------- %--------- .--------- | 
1 | 320 KTS M.820 | М.820 | M.820 Í М.820 | M.820 | м.820 | 
1----- f#=——————— –– “--------- ж%--------- +--------- «--------- %------- — | 
| 40 | | 
| 38 | 1 
| 34 | | 
|----- %---------%--------- +--------- t-- A +----=—--— $ — p | 
i 34 | | 
| 32 | | 
| 301 | 
[———— +Ñ +I 
| 28 | | 
| 281 | 
| 24 |.%48/93,8 | 
| ----- a n == += + =k #2. е m m { 
1 22 |.457/94.,08.454/94.0 | 
| 20 1.456754. 10. 452/94. 2 | 
| 18 1.475/94.30.472/9%. 5 | 

| 
| 
| 
1 


19 1.513/95.1 
B |.523/95.4 
6 |.525/95.2 


| 4 1.525/94.9 
| 2 1.525/94.6 
| 0 1.525/94.2 


.534/95.7 .537/95.9 „532/95.6 .527/95.4 .521/95.0 „514/94. 7 | 
.534/45.3 .541/98.2 6542/9660 .537/95.1 2531/9563 .524/95.0| 
«534/95.0 6552/9603 6552/9663 6547/9660 -541795.6 .534/95,3| 


| 
.234/94.6 ,552/45.9 .552/96.6 „557/96.3 „551/96.0 „544/95 „61 
.534/94.3 .552/95,6 ,510/90.9 „566/96.7 6561/9663 „554/95 „9] 
.-534/93,9 .552/95.2 .5T0/965,5 „576/97.0 „570/96.6 „563/96 .2] 
—— + 
„534/93.6 .552/94,8 „570/96.1 .585/97.3 .579/96.9 .572/96.5| 
.534/93.2 ¿552/9425 .570/95.8 .585/96.9 .587/97.1 .581/96.7] 
.534/92.9 ,552/94.1 .570/95.4 2585/9666 590796.9 ,583/96,5| 


| -2 1.525/93.9 
| -4 1.525/93.5 
| -6 |.6525/93.2 
|-----+--------- 
| -8 1.525/92.8 
| -10 1.525/92.5 
| -12 |.525/92.1 


I 
| 
| 
| 
| 
+ 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
i 
| 
I 
| 
i 
| 
1 
+ 
і 
| 
! 
| 
| 
| 
j 
+ 
| 
| 
| 
| 
I 
I 
| 
| 
| 
+ 
I 
i 
i 
І 
І 
і 
і 
і 
I 
+ 
I 
| 
I 
| 
| 
| 
| 
| 
| 
+ 
| 
| 
i 
| 
j 
і 
| 
i 
І 


-14 |.525/91.8 
-16 1.525/91.% 
-18 1.525/91.1 


| 
| 
| 
|-----%--------- 
| 
| 
| 


0534/9205 «552/9348 .570/95.0 .585/95.2 .590/98.6 .583/95.11 
0534/9201 .552/93.4 „570/94, 7? .585/95.8 .590/96.2 .583/95,81 
.534/91.8 .552/93.0 .570/94.3 .5B5/95,5 .590/95.8 .583/95.4| 
---------#»---------+#+---------#---<------##--------- | 
0334/9144 2552/9207 .570/93.9 .585/95.1 2590/9564 .583/95.0| 
»534/91.1 „552/92.3 .570/93.6 .585/94.7 .590/95,1 „5837/94 „6| 
.534/90.7 „552/91.9 .570/93.2 .585/94.3 .590/94.T „583/94.31| 


-20 |.525/90.7 
-22 1.525/90.3 
-24 1.525/90.0 


| -a6 1.525/89.6 
| -28 1.525/89.2 
| -30 |.525/88.9 
|-----%--------- 
| -32 1.525/88.5 
| -34 1.525/88.1 
|-----ж--------- 
1 -36 1|1.525/87.% 
| -40 1.525/87.0 


0534/9003 2552/9165 2570/9268 .585/94.0 „590/94.3 .583/93.9| 
.534/90.0 .552/91.2 .570/92.4 .585/93.6 .590/93.9 .583/91.5] 
„534/89.6 .552/9С.8 .570/92.1 „585/92.2 .590/93.5 .583/93.11 
——+£ + | 
«534/0922 6552/9004 „570/91.7 .585/92.8 .590/93.2 „583/92 ,7| 
.534/88.9 „552/90.1 .570/91.3 .585/92.4 .590/92.8 .583/92.3| 
0534/8865 .552/89. 7 .570/90.9 .585/92.0 .590/92.4 „583/92.0| 
A +UA 
.593%/88.1 .552/8B9.3 4570/90.5 .585/91.6 .590/92.0 .583/91.61 
e534/8T.T 2552/8829 .510/90.1 .585/91,2 .590/91.6 .583/91.21 


ge ee ee ee ee J J U ЛЫ RS ДШ 


IF ANTI-ICE ON, REDUCE EPR FOR ENGINE SY „008, FOR ENGINE AND WING BY .014. 


DATA PRESENTED 15: | EPR/NL | 


December 15, 1977 1011 FLIGHT HANDBOOK 21.25.05 
TR 


PLANNING & PERFORMANCE ANS WORLD AIRLINES THRUST SETTING CHARTS 
MAXIMUM CLIMB LOW ALTITUDE 
I ТАТ | PRESSURE ALTITUOE - FEET | 
| DEG ------——--- --- ÓN | 
t C | 0 | 5000 | 10000 10000 | 15000 | 20000 | 25000 | 
|-----%---------%--------- %----------------- %ж--------- “--------- %--------- | 
! | 250 KTS 1 250 KTS | 250 KTS 320 KTS | 320 KTS | 320 KTS | 320 KTS | 
|----- +--------- +--------- +---------#--------- +--------- +--------- +--------- | 
| 40 1.417/89.9 .413/90.3 .410/91.9 | 


| 38 1.422/90.0 .422/90.6 «419/9221 2414/9254 | 
| 36 1.422/89.7 „430/90.B .426/91.2M.428/92.4 .222/92.6 | 


| 34 |.422/89.4 .438/91.1 .434/91.4.437/92.7 .431/92.9 | 
I 32 |.422/89.1 „447/91.3 „643/91. 70.447/92.9 .440/93.1 .435/93.5 | 
| 30 (,422/80.8 .455/91,5 „452/91,9Щ, 456/93.1 .449/93.4 «444/93 .7 | 


| 28 l.422/88.5 .455/91.2 .61/92.1].460/93.1 .458/93.6 .453/93.9 | 
| 26 1,.422/88.2 .455/90.9 .47T0/92.3].460/92.8 .468/93.8 .453/94.1 6456/9464 
| 24 1.422/87.9 „455/90.6 „479/92. 61: 460/92.5 .677/94.0 .а72/94.3 .*65/94.5| 


22 |.422/87.5 .455/90.3 .488/92.8].460/92.2 .585/94.2 .482/94.6 .475/94.7| 
20 1.422/81.3 .455/90.0 .489/92.5].460/91.8 .485/53.9 .491/94.8 .484/94.9| 
18 1.422/В7.0 .455/89.7 .4B89/92.28.460/91.5 .485/93.6 .501/95.0 .494/95.-11 


15 1.422/86.7 „455/89.3 .489/91.98.460/91.2 .485/93.3 .510/95.3 .503/95.3] 
14 |.422/86.4 .455/89.0 „489/91.6Щ.460/90.9 .485/93.0 .512/95.1 .512/95.61 
12 |l.422/86.1 .455/88.7 .489/91.3].460/90.6 .485/92.6 .512/94.8 .521/95.8l 


| 10 (6422/8529 .455/88.4 .489/90.9].460/90.3 .485/92.3 „512/94,4 .531/96.11 
[ B |.422/85.5 .455/88.1 .489/90.6].460/89.9 .485/92.0 .512/94.1 .532/95.8| 
| 6 1.422/B5.2 .455/87.8 „4897/90, 24. 460/89.6 .485/91.6 .512/93.8 „5372/95.5 | 


| 4 1,422/86.9 .455/87.5 .489/90.0].460/89,3 .485/91.3 .512/93.4 „532/95.1 | 
| 2 |.422/84.6 .655/B81.2 .489/89.€].460/89.0 .485/91.0 .512/93.1 .532/94.8! 
| O 1.422/84.3 .455/86.8 .489/89.3].460/88.6 .485/90.7 „512/921 .532/94.5| 

| 


| -2 1.422/84.0 „455/86.5 .489/89.0].460/88.3 «2495/9003 .512/92.4 .532/94.11| 
| -4 1.а22/83.7 .455/88.2 „489/88. 78. 460/88.0 .%85/90.0 .512/92.1 .532/93.8] 
| -6 1-422/83.4 .455/85.9 .489/8B8.3].460/87.7 .485/89.7 .512/91.7 .532/93.41 


|} -A |.922/83.1 .455/85.6 „489/88. ОЩ. 460/87.3 .485/89.3 .512/91.^ .532/93.1] 
| -10 1,422/82.7 .455/85.2 „489/8Т. 1]. 460/87.0 .485/89.0 .512/91.0 .532/92.1 | 
| -12 1.422/82.4 .455/84.9 .489/87.38.460/86.7 .485/88.6 .512/90.1 .532/92.%] 


| -14 |.422/82.1 „455/84.6 .489/87.04.%60/86.3 .а85/88.3 .512/90.3 .532/92.0| 
| -16 1.%22/81.8 .455/84,2 „489/86. 1). 460/96.0 .+85/88.0 .512/90.0 .532/91.61 
| -18 [0422/8165 .455/83.9 „409/86. 30.460/65.7 .485/87.6 2512/8946 .532/91.31| 


t -20 |.422/81.1 .455/83.6 „489/86. 
| -22 1.%22/60.8 „455/B3.3 „489/855. 
| -2% l.422/B0.5 .455/82.9 . 489/85. 


.460/85.3 „485/87.3 .512/89.3 .532/90.91| 
4480/85.0 .485/86.9 .512/88.9 „532/90.6| 
.460/84.7 .а85/В88.6 ».512/B8.6 .532/90.2l 


I -26 1.422/80.2 .455/82.6 .489/85.04.460/84.3 .485/86.2 .512/88.2 .532/89.В| 
| -2B 1.422/79.9 .455/82.3 „489/84. 6). 460/84.0 .485/85.94 .512/87.9 .532/89.5] 
| -30 l.422/79.5 .455/81.9 .489/84.3].460/83.6 .485/85.5 .512/87.5 .532/89.11 


| -32 l.422/19.2 .455/81.6 .489/83.98.460/83.3 .485/85.2 .512/BT.1 .522/88.71 
| -34 [2422/7809 .455/81.2 .4B89/83.6].460/82.9 .485/84.8 .512/86.8 „532/88.4 | 
| -36 l.422/ 18.5 .455/80.9 . 489783. 20. 460/82.6 .%85/Ва.5 .512/В6.4 .532/88.0| 


| -38 |.422/78.2 »455/80.6 .489/82.9]8.450/82.2 .^8B5/84.1 .512/86.0 .532/8T.6| 
| -40 |.422/77.9 .455/80.2 .489/82.58.460/81.9 .4B5/83.7 .512/85.7 .532/8743| 


шы e e m mr A ли A — наш шеше ш ше шн A A — НН НЬ —- — — A A —— — — — — w = == PP a ee A A ЛЕ AAA лена 


If ANTI-ICE ОМ, REDUCE EPR FOR ENGINE BY „008, FOR ENGINE AND WING BY .014. 


DATA PRESENTED 15: | EPR/N1 | 


— = = == — — — — — — 


21.25.06 1011,, 5.557 HANDBOOK а. December 15, 1977 
THRUST SETTING CHARTS TRANS WORLD AIRLINES PLANNING & PERFORMANCE 


MAXIMUM CLIMB HIGH ALTITUDE 


AAA ASEO u — u — Aaa eee 


| ТАТ | PRESSURE ALTITUDE - FEET | 


ВЕС ----------<----------------------------------------------«------------| 


C | 27000 29000 | 31000 | 33000 | 35000 | 37000 | 39000 | 


м.820 |! M.820 | м.820 I 9,820 | M.820 | м.820 | 
---------+--------- %--------- %--------- %--------- +--------- | 


| 320 «TS 


| 
| 
| 
| 
|-----+--------- 
| 
| 
| 


- ишли е чаа — um j  — кенін == — її. кчы — 


| 
| 
| 
+ ч= eee eee k m == — + == — | | 
| 
| 
| 


nn em un np +--------- «--------- “--------- | 
28 | 
26 | 
24 1.464/94.7 


.-472/95.40 | 
.482/95.2 | 
н491/98. 4 i 


| 22 | 64 74/94.9 
| 20 | .ай3/ 95, | 
| 18 1.%93/955,3 


|» 1.502/95.5 
le 1.511799. 
12 1.520/95,.9 


.500/95.5 .497/95.4 | 
.509/95,8 .506/95.6 | 
„518/96.0 .515/95.9 „512/95, 7 | 
---------+-------- чое = rm h 
0527/9642 .524/95.1 „521/95.9 I 
.526/96.5 .533/96.4 „530/96.2 .526/96.0 | 
.545/95.8 .542/96.8 .529/96.5 .536/96.3 .531/96.0 .526/95.T| 
-—————+ =-= TU I 
.548/96.6 „551/96.9 ,5%8/96,T .545/96.5 .540/96.3 .534/96.0| 
.548/96.3 .580/97.1 „557/97.0 .553/98.8 .548/96.5 1543/9642! 
.548/95.9 .564/97.1 „565/97.2 .581/97.0 .556/96.7 .551/96.4| 
A A rf A 4 == | 
0548/9526 „564/96.8 „572/97.3 .568/97.1 .563/96,9 „558/96 .5| 
.548/95,2 .564/96.4 «577/97. .575/97.2 .570/97.0 2564/9644 
.548/94.9 „364/96.0 .877/97.0 .580/97.3 „576/97.0 .570/96.7| 


== e ce 


| 

| 

| 

| 

| 10 1.529/968.2 
! B 1,528/95,% 
| b 1.540/96.2 
|-----+--------- 
| 4 1.540/95.9 
| 2 1,540/95.5 
| J 1.540/95.2 
|-----%--------- 
| -2 |.4540/94,4 
| -а 1.540/94.5 
| -& 1|1.540/9%4.1 


-B 1.540/93.8 
-10 1.540/93.4 
-12 1.540/92.1 


| 
| 
| 
|-----%--------- 
| 
! 
| 


.548/94,5 ,6564/985,7 .577/98.6 „586/97.4 .581/97.1 .578/96.71| 
.548/94.2 .564/95,3 .577/96.3 „586/97.0 .586/97.1 .581/98.?1 
.548/93.8 .964/95.0 .577/95.9 .596/96.6 .588/48.8 .582/95.51 
———— + ++ + - "L| 
.568/93.4 .564/94.6 .577/95.5 .586/96.3 2588/9664 .582796.1| 
„548/93. | .564/94.2 .577/95.2 .5858/95.9 .588/96.1 .582/95.7| 
-548/92.7 2564/9309 2577/9428 ,588/95,5 .588/95.7 .582/95.3| 


=== dc — + 


-16 |l.540/92.^ 


(—— | 


454H/92.,3 .564/93.5 .577/94,4 .58Һ/95.1 .588/95.3 .582/95.0l 
.548/92.0 .564/93.1 .577/94.1 .585/94.8 .588/94.9 .582/9%.6| 
.548/91,.8 .564/92.8 ,577/93.7 .585/94.4 .588/94.5 .582/94,2]| 


| ~20 1.540/91.6 
| -22 l.540/91.3 


-26 1.540/90.5 
-28 1.540/90. 2 
-30 |.540/89.8 
---- AA фа 
-32 |.540/89.4 
-34 |.540/89.1 
-36 |.540/88.7 


-—— — —M—À aom om ms mom am ee 


.548/91.2 2504/9244 .577/93.3 „586/94.0 5887/9442 .582/93.8l 
.598/90.9 .564/92.0 .577/92.9 .588/93.5 .588/93.,8 .582/93.5 
4548/90.5 „554/91. 65 .577/92.5 .5й88/93.2 .588/93.% .582/33.11 
-----------.........---.--.---------.---------2---------і 
.548/99.1 .568%/91.2 .577/92.2 .586/92.9 .588/93.0 .582/92,71 
.548/ 89.8 .55%/90.9 ,577/91.8 -586/92.5 .588/92.в .582/92.3i 
.ба8/89,4 .58%/90.5 .577/91,.% .586/92.1 .588/92.2 .582/91.9| 


---------ж---------ж---------%---------ж---------ж---------.| 


-38 l.540/88.3].548/89.0 .564/90.1 .577/91.0 .586/91.7 .588/91.8 .582/91.51 


-40 1.540/87,98.548/88.6 .564/89,7 „577/90.6 .586/91.3 .588/91.5 .582/91.1| 


 — —— ышы — — MEE RENE _ жены шашы. uum — леш лаи na e e U UU JU. U U T L U J I U I НЬ HN HE HE шалы АЯ dd жил. A A A A A AA A AA  —— “= 


IF ANTI-ICE ON, REDUCE EPR FOR ENGINE BY .008. FOR ENGINE AND WING BY „Ola. 


—w CHER - а: lo ÀEN—m 


— — — — x = —  Ə—  z— — 


DATA PRESENTED 15: | EPR/N1 | 


be —— Org. — — r — 


October 10, 1978 


PLANNING £ PERFORMANCE 


MINIMUM COST CRUISE (М.84) 


1011, 


FLIGHT HANDBOOK 
ANS WORLD AIRLINES 


GROSS WEIGHT - 185 


21.25.07 


THRUST SETTING CHARTS 


HIGH ALTITUDE 
HEAVY WEIGHT 


A eee nn | 


| & | à | & T à { š | & | +á ра | & ра 14 1231] 31 3 146 3 | 3 | 

Is | «| 4 | 3 | 3 ií 2 | 2 | 1 іс го то 1 9 19 1 8 | 8 | 7 | 
-------- I GO | 5 | о +} 5 | оо i 5 10 | 5 t0 1 5 t0 151 9091 510 1! 5 I 
lA TITUDI о to | o | o Il 0 ро | о I 0 I 0 ií o | о l n 10901 08 | o | o | 
| i n | o | o | o I о | o |l 0 I о 1o lo do J| o | o | 0 1 0 | o I 
STO TEMP! o | o | o j| o | O tote I о I 0 I o | о I o |50101 0 1 o | 
|---- --—- 1-4 mn oo ++ f ————+————+— фф = ым 
| 36000 1 і | l і і I | | І | | | 231 | 281 3 2318 281 | 
| -56. | ! | I l | | I і | і і 1.585 1.575 3.567 3.559 | 
| -----—- ----- %-----ж-----%-----%-----ф-----%-----%----- ж----- +---- MALLEM TE n ER — – 
| 35000 1 | i | | | | | | | 206 f 288 | 2884 гав | 288 | 288 | 288 | 
I -55. | | | | | | | | I |.577 9.549 |.561 0.555 1.549 1.543 |.536 | 
|--------%-----%-----%-----%-----%-----%----- %-----ЖБамлллырымы қырыла м h n mmn a E LN, -----,-----%-----4-----(| 
| 34000 | | I ! | | | 295 3 295 295 | 295 | 295 | 295 | 295 1 295 | 295 | 295 | 
| -52. | | і | | і 1.570 9.563 4.556 [,551 1.545 1.539 1.532 1.526 t.521 1.515 | 
|—— nn a 4 a pp o Et -----.----- +----- ————+-— += | 
| 33000 | t | 301 | 301 [ 301 301 [ 301 | 301 1 301 | 301 | 301 | 303 | 301 | 301 | 301 | 
| -50. |! | | 2563 1.557 1.551 B.5%6 1.540 1.53% 1.528 [1.523 1.517 1.513 1.508 1.503 1.499 1 
| == — = = m m <a A IA "ШЧ; в тш. 5 ра > т a nt T a a di nn | 
| 320008 1 | 308 | 308 308 | 308 | 308 | 308 | 308 | 308 | 308 1 308 | 308 I 308 | 308 | 308 | 308 | 
| -жв. | 1.551 1.547 4.540 1,535 1.529 1.524 1.519 1.51% 1,509 1.505 1.501 1.496 1.492 1.488 1.48% | 
| --------+---- a a - - --- 4-----%----- +----- +----- %----- +----- +----- +----- +----- +----- %----- +----- I 
| 31000 | 315 315 | 315 | 315 | 315 1 315 | 315 | 315 | 315 1 315 | 315 Е 315 | 315 I 315 | 315 | 315 | 
| -&46. 1,534 8.529 l.524 1.519 1,515 |.510 1.506 1.502 1.498 1.494 |.489 1,485 |.481 1.478 |.474 1.4701 
| -------- {mL —--- +----- +----- =-- - 240202422 2477-424 4744 44 | 
I 30000 I 320 | 320 | 320 I 320 | 320 | зго 1 320 | 320 1 зго t 320 | 320 | 320 | 320 | 320 | 320 | 320 | 
| -44. 1.513 l.509 1.505 1.501 1,497 1.493 1.499 |.485 1.481 1.477 1,574 1.470 1.467 1.463 1.460 1.456 | 
|-------- dh = +----- +----- +<---- ан --+----- +----- +----- +----- +----- +-----+#----- #в+----+-----+-----+----- | 
| 28000 i аға I 320 | 320 | 320 1 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 I 320 | 320 | 320 1 
0-42. 1,490 l.485 1,482 1.478 1.475 1.471 1.467 1.46% 1.460 1.457 1.453 1.450 1.446 1.463 1.439 [.436 | 
|-------- +----- +----- %----- +----- =-- 4220202422 4044 nenn dm nenn nd | 
i 28000 | 320 | 320 | 326 | 320 | 320 | 320 | 320 | 320 1 320 | 320 | 320 | 320 1 320 | 320 | 320 | 320 Í 
I -4n,. 1.470 l.466 1.463 1.459 1.456 1.452 1.44B |.445 1.541 1.438 1.435 1.431 |.428 1.525 1.522 1.418 | 
| -------- +----- +----- “----- +----- #+-----4+-+---- +----- +----- +----- +----- %-----%----- %----- %----- %-----%----- | 
| 27000 | 320 | 320 | 320 | зго | 320 i 320 | 320 | 320 | 320 I 320 ! 320 | 320 | 320 | 320 | 320 | 320 | 
| -38, 1.452 1,448 1.445 [6441 1.438 1.434 |.431 1.427 1.424 1.421 1.418 1.415 |.411 1.408 4.405 [.402 | 
|-------- +----- +----- +----- +----- 4—----4----- +----- +----- +----- %----- +----- +----- ж----- %----- ------ +----- | 
| 26000 1 320 I 320 | 320 | 320 | 320 1 320 I 320 I 320 | 320 | 320 | 320 | 320 1 320 | 320 | 320 | 329 | 
| -37. 1.435 1.431 1.427 |.424 10421 1.417 16414 1,411 1.408 1.405 1.402 1.399 1.396 1.393 1.390 1.387 | 
| -----------------------------------------------------------------------------------------.-..-.-.......... | 

|, CHART EPR 15 THAT REQUIREO FOR MACH 0.84 OR 320 KNOTS IAS, 


ТЕ SAT 


IS HOTTER THAN STD + 15 DEGREES C UR ANTI 


ICE 15 ON; 


CHECK CRUISE MODE DF TAT/EPR INOICATOR FOR EPR LIMIT. 


15 DEGREE C HOTTER THAM STANDARD ssmanawmunusa 
20 DEGREE С HOTTER THAN STANDARD mms mma um 


DATA PRESENTED 


15: 


ALL WEIGHT-ALTITUOE COMBINATIONS SHOWN HAVE AT LEAST 1,356 MANEUVER MARGIN. 
ACCEPTABLE Сі ТМВ PERFORMANCE LIMITS: 


21.25.08 
THRUST SETTING CHARTS 


| 
| 
| 
| 
| 
! 
| 
! 
| 
І 
1 


MINIMUM COST CRUISE (M.84) 


1011 FLIGHT HANDBOOK October 10, 1978 
TRANS WORLD AIRLINES PLANNING & PERFORMANCE 


HIGH ALTITUDE 
LIGHT WEIGHT 


і GROSS WEIGHT - LAS | 

| -----------.................---..-................-нимш--... вън ш чш ды ашшы шы - сәсе селе ле ссе с. 
бзізі 3 | 3 13 {оз 1 3 ! 3 j| 3 4 3 Il 3 | 3 | 3 | 3 | 3 | 2 | 

! т | 6 | 6 | 5 jJ 5 | 84 Y 4 | 3 | 3 Í 2 l 2 | 13 | Y ро | o | 9 | 
-------- | GO ! 5.10 | 5 10 15 ро | 5 t 0 | 5 | о 4| 5 [| оор 5 | o | 51 
ALT ITupel o d! o l 0 ро | о Jo to ро 1o í n | о | o 10 | о | 0 | O | 
| ^ d ad o |o | o | o | о i| 5 te do do го | o ro Te | O | 

510 TEMPE D { o го l o í 0 í 0 ро d o то |o го го | o | ü | 0.1 0 | 
ee ee en dm em dm a do an nd 4 dd ng 
41000 | ! | | j | | | | і | | | | | 2513 251 | 
-57. | | | | l | І | [ | | [ ! | [.566 3.556 | 
-------- %-----%-----%-----ж-----3---...х.....-ж-----ж-----.-----ж-----%ж-----ж-----армыыалым | 
40000 | | і ] | | | | | 1 I | 257 Š 257 | 257 257 | 257 { 
-57. 4 | I \ 1 I | | | | | 1.566 3.557 1.550 J .542 1.533 | 
-------- %-----%-----ж-----ж-----ж-----ж-----ж-----ж---- tn ie p аша S ашп Q uum NN. %-----4-----| 
задпо | І І | 1 1 1 | 263 3 263 | 263 263 | 263 | 263 | 263 | 263 | 263 | 
-57. | { | t | | l 1.576 3.566 1,557 9,550 1.542 ),534 1.527 1.519 1|.513 | 
_—. +-—---+-——-- +---—- #----- ió mansana a AD ERO NR 2 лит A AA 4... +----- | 
38000 | | | | | 269 269 | 269 | 269 1 269 | 269 | 269 | 269 | 269 | 269 | 269 | 269 | 
-57, | | | | 1.573 iss dd 1.549 1,542 1.534 1.527 1,520 1.514 1.507 |.502 |.496 | 
TO Taos + —— – — a dns sss s жа q mam аша ZR ———— +----- +----- +----- +----- +----- +=- = +----- +----- +----- | 
37000 | 276 Š 276 | 276 4 276 | 276.1! 276 1 276 | 276 | 276 | 276 | 276 | 276 | 276 | 276 | 276 | 276 | 
-57. 1.578 9.569 1.551 0.554 1.547 1.540 1.533 1.526 |.520 1.513 1.508 1.502 1,457 1.691 1.486 [.+81 | 
——---—-—-+ Шш а rm A _ _ _ _ _ +<+-----4#----- +----- +----- +----- %----- %----- +----- +----- +----- doo +----- | 
36000 Í 281 | ZAL | 281 | 281 | 281 | 281 1 231 | 281 | 281 | 281 | 281 | 281 | 281 | 281 | 281 | 281 | 
236. 1.552 1.567 1.540 |.533 1.526 1,520 1,514 1.508 1.503 1.498 1.493 1.487 |.482 1.477 1.473 1.468 | 
-------.- I enteo been nn nd dm 4 4 de de +----- | 
$5000 | 288 | 2AA | 288 | 288 | 286 | 298 | 288 | 208 | 288 | 288 | 288 | 288 | 288 | гав | 268 | 288 | 
-5&., 1.530 1.524 1.518 1,512 1.507 1,502 1.497 1,4092 1.487 1.4682 1.478 1.473 1,469 |.464 f -580 |.456 | 
-------- Mi Кт в 9 nd un en 4 4 4 den +-----4 
34000 | 295 | 295 | 29% | 295 | 295 | 295 | 295 | 295 | 295 | 295 | 295 | 295 | 295 | 295 | 295 | 295 | 
-52. 1.510 1.505 1.501 f.496 1,491 1.486 1,482 [.477T 1,473 1,469 1.485 1.8661 1,957 1,453 1.449 |.445 | 
--------+----- %----- +----- +----- +----- +----- #----- +----- +----- +----- +----- +----- +----- +----- +----- de — | 
33000 | 301 | 301 | 301 | 301 | 301 1 351 | 301 | 301 | 301 | 301 | 201 | 301 | 301 | 301 | 301 | 301 1 
250, 1.494 1.8440 1,485 1.481 1,477 1.473 1.668 1.465 ).461 1.457 1.453 1.459 1,458 |.442 1.439 1.435 | 
----“--- %-----%-----%-----%-----%---.-4-----4----------Ж-----Ша-----ы----------4-----Жж-----ы-----ж-----| 
32000 | зоя | 308 | 308 | зов і зок | зов | зов t зов | зов | зов | 308 | 308 | зов | зов | зов | 308 | 


—-ü&h, 1.479 1,575 1.472 


21000 4 315 315 1 315 
-46, 1.6467 [.463 1,460 
зопап + 320 
-ава 1.453 I. 0 | 2847 
22005 1 328 | 320 | 320 
- ай. 1.433 „430 1.427 


1-468 1.464 1,460 1.457 [.453 1,450 [464646 1.443 [1.439 ),436 1.433 |.530 1,427 | 
ч-------ж----- ғ----- +----- +----- +----- %-----4----- “----- +----- +----- +----- +----- ж----- +----- +-----+----- і 
| 315 1 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 | 315 | 
І.а56 1,653 |.44€ |,440 ].443 1,940 |,837 1.436 1.531 [e428 |.425 |.522 1.419 1 


| 
[ 

--------+----- +----- %-----3%-----%-----%-----ж-----4-----ж-----ж-----ж-----ж-----ж-----4-----ж-----ж-----| 
| 


320 | 320 | 320 Г 320 | 320 | 320 | 320 | 320 1 320 | 320 | 320 | 320 | 320 | 320 | 320 | 
45 


1.443 1.450 1,43? 1.43% 1,431 1,425 1.426 1.523 1.420 |.417 1.414 1.412 |.409 | 
-------- Fo RS re tm Eon de o 4 в #----- 3+-----+----- | 
| 320 | 320 | 320 | 329 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 
1.4284 |.421 1,418 1.415 |.412 1.409 1,906 1.402 |.401 1.398 1.395 1,393 |.390 | 


-------- %-----4-----%----.Х4.--.-..--.....---........--ж-----%-----%-----%-----ж-----ж-----ж-----ж-----ж-----| 
әнбоп | 320 | 320 | 320 | 320 | 320 | 320 1 320 | 320 | 320 | 329 | 320 | 320 | 320 | 320 | 320 | 320 | 

ап. 1.415 1.412 1.40% |.406 l.404 1.401 1.398 1.395 1.392 1,232 1.397 1.384 [.381 |.379 1.376 |.373 | 
-------- %-----%4-----%-----4----.%---...---..х..---.х.---.-Х.-..--..-----ж-----%-----ж-----ж-----і-----%-----1 


ztonn t 320 Í| 320 | 320 
- аа, 1.399 1.396 1. 394 


-37 


| 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 
Г. 391 1.388 1,395 1.382 1.379 1.377 1,274 1.371 1.369 |.366 |.363 1.361 [1.3539 | 
-------- %-----%-----%-----%-----Х......-----4-----хХ.---..-----ж----------ж -----ж-----%---.-ж-----%-----| 
28000 | 320 | 320 | 325 | 320 1 320 | 320 | 320 | 320 | 320 | 220 | 320 | 320 | 320 | 320 | 320 | 320 | 


. 1.384 1,381 1.378 1.376 1.373 1.370 1.367 1.385 |.362 |.360 |.357 1.354 1.352 1.349 1,347 1.384 | 


1. CHART EPR 15 THAT REQUIRED FOR MACH 0.84 DR 320 KNOTS IAS. 
2. TF SAT ES HOTTER THAN 570 + 15 DEGREES С DR АМТ] ICE IS DN, 


CHECK. CRUISE MODE 


OF TAT/EPR 


INDICAYOR FOR EPA LIMIT. 


3. ALL MEIGHT-ALTITUOS COMBINATIONS SHOWN HAVE AT LEAST 1.356 MANEUVER MARGIN. 
за ACCEPTARLE CLIMB PERFORMANCE LIMITS: 

15 DEGREE С HOTTER THAN STANDARD запавевидвнвнянди 

60 CEGREE С HOTTER THAN STANDARO заза а иа 


DATA PRESENTED I5: 


— = = = = = а 


April 30, 1978 101 TRANS Wi HANDBOOK 21.25.09 


PLANNING € PERFORMANCE ANS WORLD AIRLINES THRUST SETTING CHARTS 


MINIMUM COST CRUISE (320 145) LOW ALTITUDE 


| 
i 


HEAVY WEIGHT 


Е аа ee же же ас -- же шә лақ AAA U шы i ee ee ee ee = шш n _ < =-= s m  —_ eee -- — ыш шш ту = 


| 


! 


| 


ALTITUDE | GROSS WEIGHT - LBS 
| A eee ee ee ыан ee ee ee шш ЧЕ D -= шы шш чш ош AA 
STD TEMP | 459200. | 440000. | 430000, | 420000. | 4120020. | 400000. | 390000. | 380000. | 370000. 
----------»#--------- +» ---------+--------# O P D D pe ti tee nn | 
25000 13207. 762 12207. 182 |3207. 762 1320/.762 |320/.762 1320/.762 1320/ „762 |320/.1E2 1320/.762 
-35. 1.418/# 411% |.405/% 1,399 /% 1.392 7% [.386/* |.381/* | .375/* |l.369/* 
----------#----+---- вн н н фе —— == a ----#- a tar eran 
24050 1320/.T48 |320/.748 |320/.748 1320/.748 1320/.748 |320/.748 |320/.7%8 |320/. 748 1320/7440 
-33. |.422/* | 4,396/* |-.389/* |. 3453/8 1.3797%* l,372/5 | .367/* PECITE ].356/* 
---------- %Ж---------ж.---------а.----....ж-----....ы---------4--------------------.---------.--------- 
23002 |322/.73ж |320/.734 |320/.734 |320/.734 13207.73% 1320/.734 1320/.734 13207.73% 1320/.734 
-31. 1.387/= МЕСТА, 1.375/%* (.369/% БЕТА. |.358/% | .353/* | „Зави» PELETE 
---------- %Ж---------%ж---.------ы---------.---------.--------------..---.-............-.--------ж--------- 
223530 132097. 720 13202720 [320.720 1320/.7?20 1320/.720 1320/.720 1320/.720 |320/.720 1320/.720 
-29. 1,3777% ЖЕГЕ: 1.361/* 1.356/% 1.350/ш PECETA. | .340/* | .335/* ].330/* 
---------- %Ж---------%---------і---------%---------ж---------ж---------ж---------4---------ж--------- 
21000 (3277. 70е 1320/. 706 1320/. 706 1320/. 706 1320/.T7T06 1320/2706 |1320/.706 1320/.706 1320. 700 
-27. 1.359/% |.353/ж |. 3687 * ]-3%3/%* [.338/* 1.333/* | .328/* | 323/* |l.318/* 
---------- %Ж---------%ж---------ж.---------і-------.-.------.---.---------.---------ж---------ж--------- 
20000 1320/.693 1320/.693 1320/.593 |322/.0893 |320/.693 |320/.593 1320/.693 |320/.593 |320/.693 
-25. 1,36465/% J .340/* 1,335/% 1.330/% |.325/% 1.321/» ].318/* FELEL [.30752 
---------- ф-н [Ñ + -+ + pkocn TTTKF 
19120 1320/.680 1320/.690 13207.680 1320/.580 |320/.680 l320/.680 1320/.6809 1320/.650 1320/.680 
-23. 1.333/* | .328/* |.323/* 1.318/жч 1.313/% |.309/* | .2047% | .300/% {„29&/» 
---------- %---------ж---------ж---------4---------.----.-.-..-..--.-.-.......-.-.-......-- Is a 
18050 1320/.668 1320/.668 1320/.668 1320/.668 1320/.668 |320/.668 |320/.668 1320/,668 1320/.608 
-21, 1.321/^ 1.2316/* [.311/* |.397/% l.302/* |.298/% 1.294/% |.289/% 1.286/# 
------#---- %Ж---------%ж---------%---------ж---------.---------.--------.---------ж---------ж--------- 
17220 1323/,556 |320/.656 1320/.658 1320/.656 [3207.556 [320/.656 1320/.656 |1320/.656 [3207.556 
-19, 1.309/+ |.304/% |.300/% |.295/ж |.291/* |.287/% 1.283/ж |. 2797% |. 2 Tn 
---------- %Ж---------%---------ж-------р-ж---------і---------к------------------ж---------.---------. 
16095 1329/.0%4 1320/.644 |320/.64^ 1320/,644 1320/.654 |320/.644 |320/.655 1320/.44ч |320/.544 
-17. 1,298/% |. 2947% |.2B9/* |.285/% |.281/% І.277/ж |.273/ж 1.270/* |. 2667ж 
---------- +---------+--------- #--------- +“ ------- + ---- <----#-+- + ----- -#---------#--<---- don nn 
15007 1323/.632 1320/1532 1320/.632 |320/.632 |320/.532 1320/.632 13207.632 1320/.632 |320/.532 
-15. l.288/* l.284/* |.280/* l.276/* |.272/ 1.258/ч |.26%/% 1.2814/% 1.257/е 
---------- t---- -- а фа е 4-01 40 = bonn nn dm #--------- 
14900 1325/.620 1320/.620 1320/.520 1320/.620 |320/.620 1320/.620 13207.620 1320/.520 |320/.520 
-13. !.27B8/* |. 274% 1.270/* l.266/* |. 2027 * (.259/% | .255/* | „даБрик |.249/% 
---------- %Ж----ғ-----%ж---------ж---------.---------Ж------------------ж---------жы--------ж--------- 
13000 132 37 „609 $320/.609 |320/.609 1322/.509 1320/.609 |320/.009 1320/.009 1320/.509 1320/.609 
-11. 1.249/% |.265/% |,281/% ].257/* 1.254/% |.250/3 |.247/% |.244/* |. 23179 
а a ана a nen er nn nn a: а 
12000 {3207.598 |1320/,598 1320/.598 |322/.598 [3207.598 |320/.598 |320/.59н |320/.598 1320/,593 
-9. |.259/* l.256/* ]1.252/* 1.249/% 1.245/ж |.242/5 |.239/* |.23а/% |-233/* 
---------- %Ж--------еж---------ж---------ц---------ф-----------ж---------ф---------ж---------ж--------- 
11900 1320/4567 1320/.587 13207.587 1320/.587 |320/.587 1320/.587 )320/.587 |1320/.597 |320/.587 
-7a 1.25179 |.24Т/% 1.244/ |. 240/8 1.237/% |. 234/е ] „231/# |.228/* | .225/% 
з= a фан a dd a F... + ++ PRƏIUU 
13990 1322/,57Т7 1320/.577 1320/1577 |320/,577T |320/.577 (3207.577 |320/.577 13207. 577 13207/.577 
-5, 1,243/% 1.239/% |.236/% |.233/% 1.229 7% l.226/* 1.223/* E.221/* 1.21]8/* 


— — -жа a sm A a A шал жы eee ee ee A A ee — шшш шшш — ч-т HH шшш шш eee ee ee — = = — __ 


1. FPF 14 THE AVERAGE REQUIRED TO MAINTAIN 320 KNOTS LAS. 
2. ANTI-ICE CORRECTION: 
USE CHART EPR UNLESS CRI MODE OF THE TAT/EPR INDICATOR SHOWS А LESSER VALUE, 
MATA PRESENTED IS: | [1AS/MÁCH | 
| Ера/ | 


21.25.10 1011 FLIGHT HANDBOOK April 30, 1978 
THRUST SETTING CHARTS TRANS WORLD AIRLINES PLANNING & PERFORMANCE 


MINIMUM COST CRUISE (320 IAS) LOW ALTITUDE 
LIGHT WEIGHT 


STD TEMP | 370000. | 380000. | 350000. | 340000. | 330000. | 320000. | 310000. | 300020. | 290000, | 


---------- 422220000 472-227 204 +n 
25000 13207. 762 1320/2762 1320/. 762 13207. 762 [320/.762 |320/.762 1320/.T62 13207. 762 13207. T62 | 
-35. 1.369 /% | .364/* 1.359/% 1.354 /w 1.3487 ж 1.3437 ж | .339/% 1.334/ |.329/ | 
---------- #+---------#--------#--------- a nnn et ee tr I 
24000 13207.T48 |320/.748 1320/, 748 [320/.748 1320/.748 1320/.748 |320/.7%8 |320/.748 1320/.748 | 
-33. |.23565/* 1.350/* |. 3457% l-349/* |.335/* 1.331/%* | „Завиж |. 322 /* | -317¢% 
---------- +----- + ---#---------#+-------- 4 4 mn nn nn +------<--<- 
23000 13207. 734 13207. 734 |320/.734 13207. 73% 13207. 734 (32076734 1320/.734 1320/.734 13207, 734 | 
-31. 1.343/% 1.338/x* |. 333/* |.328/* l.323/* 1.3197/% | -314/% 1,3107» (-306/% [ 
---------- + +в +n + 
22000 1320/.720 1320/.720 |320/.720 1320/. 720 l320/.720 1320/.720 |320/.720 1320/.720 [320/.720 | 
-29. 1.2307% |.325/% 1.321/8 |. 3157ж 1.312/ж 1.307/% |.303/ж |.299/* | .295/* | 
---------- %-------..Х.----..--.-.-ж-.-------.---------ж---------і---------2------.--ж---------%ж-------Ҙ--| 
21000 1320/.706 |320/.706 1320/.706 1320/.706 1320/.706 l320/.706 1320/.706 1320/.706 1|1320/.706 ! 
-27. 1,3182 |.314/* 1,309/% |. 205/у# |.301/6 1.297/+ | .2937« |.289/а |.286/* | 
=... tom t-t... den nn r-r 
20000 [320/.693 1320/.693 1320/.693 1320/.693 |320/.693 1320/.693 1320/.693 1320/.693 [320/.693 | 
-25. 1.307/% l.302/* |.298/% 1.294 / w 1.290/% [.287/* |.283/* 1.280/% | «<2 767% | 
----------+--------- +---------#---------#-----т- + ++ I +L 
19002 1320. 580 |320/.680 |320/.080 1320/.680 1320/.680 1320/.680 1320/.680 [320/.680 |320/.680 | 
-23, 1.296/* 3 -292/5 Е 288/* 1- 2844 l. 281% 1.2777“ | -274/% Г. 270% | -2677/0 j 
---------- +--------- +#---- нош = „фе ---- ee oo. += — + r= | 
18000 13207. 668 13207. 658 1320/0668 1320/.668 1320/.668 [320/.668 1320/.668 |320/.668 1320/.664 | 
-21. 1.286/* 1.282/ж |.278/% |l,27T4/* |.271/% |.257/ж | .26%/ ж t.261/* |.258/* | 
---------- +-------- + #--- + ----#---- тт 4 em en m ----#--------- #»#кю#9 we --- +--------- | 
17000 1320/.655 1320/.656 1320/.656 |320/.656 |320/.654 1320/.656 1320/.656 1320/.65% |320/.856 | 
-19. [.276/a |.272/* |l.268/* |.255/* l.252/* 1.258/% |.255/к |.252/я |.249/% | 
---------- %---------%ж---------ж---------%---------4---------.---------.---------%---------ж---------і 
18000 1320/.6%4 |320/.64% |1320/.64%4 |320/.644 1320/.644 1320/.544 |[320/.644 1320/.044 1320/.644 | 
-17. 1.2664 |.263/* 1.259 7% |. 256 /% |,253/ |.250/% |.247/% | .2445/* | .241/* Í 
---------- %---------%ж-------.--%--.-------------------------Ж--------- ы. ---------Ж---------ж---------| 
16900 (320/.632 |320/.632 1320/.632 1320/.632 |320/.632 [320/.632 |320/.532 |320/.532 1320/.632 | 
“15. 1.257/% |.254/% 1.251/% |.2%8/ж |-245/% |.2%2/ ж | ,239/* |,2316/4 1.233/% | 
---------- %---------%---------4---------%---------%---------%---------Ж---------ж---------ж---------| 
14000 [320/.520 |3207. 620 |320/.620 1320/.620 |320/.620 [320/.620 1320/.5620 |320/.520 |320/.520 | 
-13. |.249/* |.246/% |. 24374 1. 240/ж 1.237/€ [.234/* |.231/* l.228/* |.226/* і 
---------- %---------ж---------%-.---..---.-------..---------Ж---------4-------.----------»---------і 
13090 1322/.509 1320/.609 [320/.609 1320/,609 1320/.609 1320/.809 1320/.609 là20/.609 |320/.509 | 
-11. !.241/ж |.237/% |.235/% |.232/% |.229/% 1.226/% | .224/* | „221 /» | .218/* | 
---------- +---------+--------- 40 om m m 4 + 
12000 1320/.598 [320/.598 |320/.598 |320/.598 |320/.598 1320/.598 1320/.598 1320/.598 1320/.598 | 
-9. 1.232/% 1.230/* 1.227/% |. 2247% 1.2217% 1.2197 « l.216/f* |l .214/* 1.211/ш | 
---------- %---------%---------%ж---------4------.. = ++ -+- | 
11202 1320/.587 1320/.587 1320/.587 |[320/.587 |320/.587 1320/.587 1320/.587 1320/-587 1320/.587 | 
-7. 1.225/% 1.222/% 1.220/% |.217/% l.214/* [.212/* | .209/* 1.2077. l.205/* ] 
----------+#--------- +--------- +----- 7 #--------- + ------ ee ee es + | 
10990 13207. 577 13207. 577 1320/7. 577 |320/.577 |320/.571 1320/.577 1320/.577 і320/.577 [320/517 1 
-5. |.218/* 1.215/% І.212/ж |.210/% |.207/ш J.205/* | .203/* | .200/* [.198/* i 


1. ЕРЕ IS THE AVERAGE REQUIRED TO MAINTAIN 320 KNOTS IAS. 
г. ANTI-ICE CORRECTION: 
USE CHART ЕРЕ UNLESS CRZ MODE OF THE TAT/EPR INDICATOR SHOWS A LESSER VALUE, 
ПАТА PRESENTED I5: | IAS/MACH | 
ЕРА / і 


— = m p = w u — = 


December 15, 1977 
PLANNING & PERFORMANCE 


LONG RANGE CRUISE 


1011 reaws wontp AIRLINES 


21.25.11 


THRUST SETTING CHARTS 


HIGH ALTITUDE 
HEAVY WEIGHT 


AAA ee ee ee eee eee ee a fd d TTT 


| ALTITUDE | GROSS WEIGHT - LBS 
i |---<-------------------------------------------------------------------------------------- 
| STD TEMP | 440000. | 430000. | 420000. | 410000. | 400000. | 350000. | 380000. Í 370000. | 360000. 
|----------ж---------ж---------ж---------ж---------%---------ж---------%ж---------%---------%---------і 
| 39000 1 | | | | | | | | 
! -57. 1 ! | I ! | і | | 
|---------- %--------- “--------- %--------- %ж--------- %--------- “--------- %--------- %--------- %--------- 
i 347900 | і | 1 | | | |275/.881 |275/.840 
| -57. | | | 1 t | 1 |.578/- 7 |.560/- 4 
| === + = — ———=— = фф «+ --- - ---- +--------- +--------- +--------- +--------- 
| 35090 i | | 1 1287/.841 |287/.840 1286/,838 |286/ „830 1285/.824 
( -54, 1 | | | |.558/- а |.553/- 1 1,540/ + 2 !,527/% € |.S14/+ 7 
|---------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- 
I 33200 | |300/.8%40 |300/.838 |299/.837 1298/.835 !298/.833 |297/.830 1295/.827 1794/.824 
{ -50, | |.556/- 1 l.544/* 2 |,531/+ 4 |.519/* 7 і.508/% 9 |.497/*11 /).487/+13 |.477/* 
|---------- %--------- «--------- %--------- %--------- %--------- +--------- +--------- +--------- +--------- 
| 31000 1312/,835 |311/.833 1310/2831 !309/.829 |308/.826 1306/.822 1305/.818 1303/,814 [3017.809 
| -&6. 1.521/+ 8 1,5104+10 1.500/+12 1.491/*13 |.482/+15 |.472/+17 1.463/* 1.453/% PECETE. 
|---------- +--------- %--------- %--------- --------- AH +--------- +--------- +--------- +--------- 
| 29000 |322/.825 1320/.823 1319/.820 1317/.816 1315/.811 13137.806 1311/.801 1308/.794 13057. ТВА 
1 -42. 1.483/+16 |.475/+ 18 |.466/+19 |,457Т/+21 |.469/% PECITE] |,431/* |,421/% |l.412/* 
j---------- #--------- +--------- т--------- %--------- ж--------- %--------- %--------- %--------- %--------- 
| 28000 1326/.820 |324/.816 1322/.812 l320/.B07 |318/.802 1315/.796 |312/.789 |309/.781 1305/.773 
і -Q4D. |.#67/+20 |.458/+22 |.450/+24 1.24179 |.433/% [.424/ ж 1415/8 | .406/* |.396/5 
|---------- +--------- %Ж---------- ---------- к--------- к--------- +--------- +--------- +--------- +--------- 
| 27000 1329/.813 1327/2808 1325724803 13237. 797 1320/. 791 [3917/2789 |313/.175 1310/.767 |3047. 759 
| -38. |.851/»24 |.%643/%26 |.%24/% |.%2%5/% |.4]77/% |.409/% |.400/% 1.391/% 1.382/ж 
|---------- %--------- horno o ж--------- %--------- %--------- %--------- %--------- t==-=-- +--------- 
| 26900 |332/.803 1330/.798 [1327/2792 |324/,785 |321/.77TB 1317/.770 і314/.162 1310/4754 13074. 746 
| -37. 1.435/»27 l.421/* 1.419/% І.411/% |.402/* |.393/ж |.385/% |.376/* l.368/* 
|---------- %--------- %--------- q --- HR — Ф +--------- +--------- “--------- %Ж--------- 
| 25000 1334/.793 1331/.786 l328/.779 13257. 772 1321/.764 1316/.757 1314/.749 1311/.741 13077.733 
| -35. [.420/* | .512/* |[.404/* |.395/* |.38T/* [.379/% 1.371/ж |.362/% 1.354/* 
| ---- ----+--------- %--------- +--------- +--------- “--------- +--------- “--------- +--------- R———————-— 
I 24020 13357/.780 |332/.773 (3297.766 |325/. 759 |322/.751 |319/.744 13157.736 1312/.729 |308/,721 
| -33. l.405/* 1.397 /* l.389g/* 1.381/* |.373/ 1.365/* | .357/* 1.350/* 1.342/з 
|----------%---------%---------%---------%ж---------%---------%---------Ж--------.ж----.--... “--------- 
I 23000 133674767 |1333/.T60 [3297.753 |326/,T&6 1323/.739 1319/.732 1316/.724 1313/.717 1309/.709 
| -31. 1.390/% 1.383/% |.375/ж 1.36 77% (.3%0/ж l.a52/* 1.345/8 1,337/*+ | .330/* 
|---------- +--------- +--------- +—— = === = +--------- +--------- +--------- %--------- %--------- +--------- 
| 22000 1337/,7548 1333/.T47 13307.741 13277. 734 1324/.727 13207.720 |1317/.712 1313/.705 |310/.637 
| -29. |.3T6/* 1.369 7% 1.362/* 1.355/% 1,3477 * F.340/* l.333/* 1.325/% | .318/* 
|---------- +--------- %--------- +--------- %--------- +--------- +*+——— +--------- +--------- +--------- 
| 21000 1337/,7аг2 |334/ „735 1331/.729 |328/. 722 13247. 715 [321/.708 1317/.700 |314/.692 | 3107. 685 
! -27. |1.363/* | .356/* |.349/* l.342/* |.3357Z 5 1,328/* |.321/% 1.314/ж |.306/ж 
|---------- +--------- +--------- +--------- +--------- +--------- +--------- +e- = +--------- %--------- 
| 20000 t338/.730 |336/,723 |332/.717 1329/.710 13257.703 13227.696 |318/.588 |314/.481 1310/.873 
| -25. |.350/* 1,344 78 1.337/* 1.330/% 1.324/* 1-317/% | -31074 |.303/* Е „2957 ж 
| j K K Ke ÉP | F no. U A A ee es ша шш шш шш шш шш ш 
1. EPR 15 THE AVERAGE REQUIRED TO MAINTAIN LRC SPEED. 


INCICATOR TO DETERMINE EPR. 


АМТІ- ICE CORRECTION: 
WHEN TAT 15 SHOWN REDUCE CHART EPR 


„008 FOR ENGINE, 


IF ACTUAL TAT 15 HOTTER THAN CHART TAT USE THE CAZ MODE OF THE TAT/ EPR 


„Ola FOR ENGINE AND WING 


WHERE ТАТ IS REPLACED BY AN ASTERISK (#| USE CHART EPR UNLESS THE CRI MODE 


OF THE TAT/EPR 


DATA PRESENTED 15: 


INDICATOR 


SHOWS A LESSER VALUF. 


r r er то 


| ТАЗИМАСМН | 
| EPR/TAT | 


21.25.12 1011 FLIGHT HANDBOOK December 15, 1977 
THRUST SETTING CHARTS TRANS WORLD AIRLINES PLANNING & PERFORMANCE 


LONG RANGE CRUISE HIGH ALTITUDE 
LIGHT WEIGHT 


| ALTITUDE | GROSS WEIGHT - LBS | 
| — — u ma LL LEE 
| STO TEMP | 360000. | 350000. | 340000. | 330009. | 320000. | 310000. | 300009. | 290000. | 280000. | 
ə--------- ---------.------.-. .ә---... + 
| 41000 | | | | f | 1251/.841 1250/.839 |249/.83Т7 | 
1 -57, | | | | | | |.565/- В |.546/- 4 1.5287 0 | 
|---------- +--------- +--------- +--------- +--------- “--------- “--------- “--------- «--------- +--------- | 
| 39000 | | | (263/.841 |262/.839 |261/.837 1260/.635 1259/,832 |258/.828 1 
i -57, 1 ! і 1.565/- 6 1.548/- 3 |.532/4 1 E 516/+ 4 1.501/* 7 1.487/* | 
|---------- %--------- +--------- +--------- %---------%--------- «---------%--------- %--------- %--------- | 
I 37000 1275/.840 |274/.839 1274/.837 |273/.835 12127. 832 |271/.829 1269/ -82« 1267/.820 1265/.814 | 
| -5#. 1.560/- 4 1.5457 0 1.53074 2 |.516/+ 5 l.502/* [.490/* |.477/x | 46576 | .452/* | 
|---------- +--------- +е-------- +--------- eee ee oo. +--------- +--------- #=————— + +--------- 
| 35000 1285/.834 |1284/.832 1283/.829 |281/,825 1280/.821 1278/.816 1276/.810 12137. 802 1269/.794 | 
1 -54. 1.515/* 7 |.502/е 9 |.490/» ГҮ? |.468/* PLLITI. ЕІЛТТІ. | .433/# 1.420/% | 
|--с | 
I 33000 1294/.824 1292/.820 |290/.815 |288/.810 1286/.803 1283/.796 1279/.786 1275/.776 |271/.766 | 
1 -50. [.4TT/* | 4656/0 PETITE PETITA. FELELTE. 1.423/% l.412/* 1.400 /% і. заах» | 
| =k «4 шеш аш е е ———— — nn nn mm ф---------ф--------- | 
| 31000 13017.809 |298/.803 1296/.796 |292/.1787 1288/.778 |285/.759 1281/.759 1276/.749 |272/.738 | 
| “46. 1.443/% 1 .434/* 1e 82478 laslas І.402/% 1.392/% | „Зауия 1.370/% 1.359/ж | 
|---------- +--------- “---------ж------.--а----..... %--------- +--------- +--------- +--------- +--------- | 
| 29009 1305/.786 13017/.77B 12977. 769 12947, 150 1290/. 751 1286/,741 1282/.732 |278/.723 12747.713 | 
| -42, leslr» | .402/% 1.392 7% 1.3627% |.372/% |.363/% |.353/% 1.343/5* 1.333/% ! 
|----“------%--------- %--------- +--------- +--------- +-------- -4+--------- %--------- %---------%--------- | 
| 28000 1305/0773 1302/,764 1298/.155 1294/.747 1290/.738 1287/.729 |283/.720 1279/.710 12747. 700 | 
| -а0. 1.396/% 1,387/* 1.3774 l- 308/% 1.369 /% ls Заба l.340/* 1 3307» | .321/* | 
|---------- +--------- a s IE $e we we fe ee аа +---------+--------- +--------- 
| 27000 13106/.759 13027, 751 12997. 742 12957. 73% 12917. 125 12877. 716 1283/.707 1279/2697 1275/.687 | 
| -3B. 1.382/% (.373/% 1» 364 / ш |. 355/* 5 346/* 1» 337/= |.327/ж |.318/% 1.309/% 1 
|----------%--------- +---------+--------- #—-————— =+ +--------- #---------+--------- і 
1 26000 зоту. 728 13037. 7386 12997. 730 12967, 721 1292/2713 12887. 10« 1264/.694 1280/.685 (2157. 875 | 
I -37. 1.368/% | ,359/* 1.350/% |. Заг 1.333/% |. 3247ж 1,315/% 1.306/% 1.2977% | 
аа nn nn ng ШІ. аллы et gn | 
| 25000 (3077.733 1304/.126 1300/.718 1297/.109 1293/0700 1289/.691 1284/.682 [280/.5T2 1276/.662 Í 
| -35, |.354/* 1 3467s l.338/* (.329/% 1.321/% 1.312/% 1.304 7% 1.295/% |.286/* f 
|---------- *-— == + +--------- Herma +--------- +--------- +--------- +--------- +--------- 1 
i 74000 13087721 13057. 713 1301/.705 |297/.69Т |293/.688 |289/.679 1285/.669 |280/.660 1278/.650 | 
[ -33. |.362/* | .334/* |,326/% |,318/% [.309/* 1.3017 * 1.2937% 1. 284/04 | .2764/% ! 
| ------- #4 ------ ee Ж ee n Tk. ——— ts + ++ ------- | 
| 23000 1309/.709 1305/.701 1301/.593 1297/.684 1293/.675 1289/.667 |285/.657 1281/.648 1276/.638 | 
| -31. 1.330/4 1.322/% 1.314/% 1.306/% І,298/% 1.290/% |.282/% |. 2Та/ж | 2686/6 ! 
---------. t-————— n {фт —————ж шш + сф +--------- | 
| 22000 1310/.697 |306/.689 1302/.681 |298/.672 1294/.663 1290/.655 |285/,645 [281/.636 [277/.627 | 
| -29. 1-3187% |.310/% 1.303/% 1,295 7% 1.2977“ l,280/* |.272/% 1.265/% 1.257/ж I 
е ------- +---------#щ------ a te ep a gp ---------+# #---------#---------#--------- | 
| 21000 13107. 685 1306/.577 1302/.669 1298/.660 1294/.652 1290/.643 1286/6434 |281/.425 1277/.615 | 
| -27. 1.306/+ 1.299/% (.292/% |.285/ж 1.2777% l,2TO/* 1.263/# 1. 2567ж ї.248/% | 
-ə----------“2-----..--.--------. -------....----...-.----..-....---.-.--.-..--..-------.-.--------ж...-..-..-----.. 
| 20000 13107. 673 13077. 665 1303/.657 1299/,648 |295/.6%0 1290/.631 [286/.522 1282/6613 1277/.604 | 
-25. |.296/* |.289/64 |.282/% 1.275/% l.268/* 1.2617" | .254/ж 1.2477 |.2%0/% | 


1. EPR IS THE AVERAGE REQUIRED TO МАТМТАТМ LRC SPEED. 

2. IF ACTUAL TAT 15 HOTTER THAN CHART TAT USE THE CRZ MODE OF THE TAT/EPR 
[NCTCATOR TO DETERMINE EPR, 

3. 4NTI~ICE CORRECTION: 
WHEN TAT TS SHOWN REDUCE CHART CPR „008 FOR ENGINE, „014 FOR ENGINE AND WING 
WHERE TAT 15 REPLACED BY АМ ASTERISK (Ж) USE CHART EPR UNLESS THE СВ? МООЕ 
OF THE TAT/EPR INDICATOR SHOWS A LESSER VALUE, 

DATA PRESENTED 15: {| TAS/MACH | 

| ЕРВИТАТ | 


le In m 


December 15, 1977 1011 FLIGHT HANDBOOK 21.25.13 
PLANNING & PERFORMANCE TRANS WORLD AIRLINES THRUST SETTING CHARTS 


LOW ALTITUDE 
LONG RANGE CRUISE HEAVY WEIGHT 


| 
| 
| STO TEMP | 440000. 1 430000. | 420000. | 410000. | 400000. | 390000. | 380000. | 370000. | 360000. 
|----------%---------ж---------%ж--------- +--------- “--------- dy 7... +--------- “--------- +-------+- 
I 25000 1 334/793 13317. 786 1320/.779 1325/.772 13217. 764 1318/.757 (314/.749 1311/.741 13077. 733 
I -35, 1.420/ш | +12 1: 404 /9 |.394/% |.387/% |.379/ж 1.371/% 1. 3627 1.354/% 
|---------- +--------- $e == ese ee it +--------- +--------+ +--------- +--------- #---------#--------- 
| 24000 l335/,780 13327.773 13297. 7686 1325/.759 1322/.751 1319/2744 13157.736 1312/.729 13087. 721 
i -33. 1,505/5" 1.397/ч (.389/% |.381/* |.373/% | 365/4 |.357/ж 1.350/% 1.342/% 
|---------- ++ н +--------- +--------- #—— = +--------- +--------- +---------+---------#+--------<- 
I 23000 1338/.787 13337.760 1329/.753 1326/.745 1323/.739 |319/.732 13187.72%4 1313. 717 13097. 709 
i -31. | -399/* 1,383/5 |.375/% |.357/% 1.38078 1.3527 5% 1.345/+% 1.337/% 1.339/% 
uri +-------т<- %Ж--------- Pp Á +--------- R———--—---— +---------#+--------- 
| 22000 (3377.755 1333/.747T 1330/.741 13277. 73% 13247. 727 |320/.720 1317/.712 [3137.705 1310/2691 
1 -29. |l.3T6/* | .369/% (.362/* l,355/* [,347/* 1,340/% 1.333/% |.325/* 1.318/% 
|---------- +--------- %--------- %--------- +--------- %--------- +--------- %----.----- %--------- %--------- 
| 21000 1337/.742 1334/.735 |321/.729 |328/.722 |1324/.T15 1321/.708 |317/.1700 1314/.593 1310/.685 
| -27. 1.363/+ |.358/ж 1-349/% l-342/* 1.335 /" 1.3287% 1.3217“ |,314/+ 1,306/% 
|+--------- +--------- %--------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- 
н 20900 |338/,730 1335/,723 1332/.717 |329/.710 1325/.703 1322/.696 1318/.688 |314/ „681 |310/.673 
| -25. !.350/* | 4344/5 |.337/% 1.330/% 1.324 7% |.317/% 1.310/+ | 303 /* | .296/* 
|-----+-+--»---------+#--------- mn nn nm mn nn 4-7 +--------- %--------- 
| 19000 |339/.718 |3384/,712 1333/.705 1329/.698 1326/.691 |322/.584 1318/ „676 1315/.669 1311/.56i 
i -23. 1.339/% |.332/% 1.328/ І.319/% 1.312 /%* l4306/* 1.299 /* |.292/% 1.285/% 
|---------- “--------- .--------- &#=———————k E +--------- +--------- %--------- +--------- +--------- 
| 18000 1340/.707 1337/.700 1333/.593 1330/.686 1328/.579 1322/.672 1319/,665 1315/.657 1311/.550 
| -21. '.327/* 1.321/ж [,314/+ 1.309/* 1.301/% 1.2957" l.288/* |.282/* | „2757 
|----------+--------- Ф += -------- +--------- þa ee ea +--------- +--------- %----------- %--------- 
| 17000 |340/.895 1337/,688 1334/2661 13397.674 1326/.668 13237.660 1319/.553 |315/.646 1312/,638 
1 -19. |.316/% 1.3097" 1.303/» |.297/4 |,291/% |.285/* | .279/* |.272/% 1.266/* 
|---------- %--------- Ж--------.- %--------- 4R——-—————-—— %--------- +--------- +--------- %--------- %--------- 
| 18000 1341/.683 |337/.878 1334/7. 670 [330/.663 1327/.656 1323/.649 1319/2642 1316/.635 |312/.621 
| -17. 1. 305/6 | .299/ш |.293/й |.287/% |.281/ |,275/ж [.269/* |.263/* | .258/* 
| ---------- +--------- +--------- %--------- %--------- %--------- += а %--------- +#————— +--------- 
| 15000 1341/.672 1338/.655 1334/.658 |331/.652 |327/.645 1324/.638 [3207.631 1314/.624 1312/.616 
| -15. 1.2947% | ,289/* |.283/% l.277/* 1.272/% l 265/* 1.250/% |.2565/% |.249/% 
І----------%ж--------- +--------- --------- +---------  — II %--------- +--------- +--------- 
I 14000 1342/ 650 1338/.654 1335/.64? 1331/.641 1320/.63% 1324/2627 1320/.620 1316/.513 1312/.606 
| -13. 1.2095/* | „г2т9/ж 1.27%/% 1.268/* l.263/* 1. 257/ж |.252/% |.24%/% | .241/% 
| wae eae +--------- %--------- %--------- ж--------- %Ж---------ж--------- “--------- %--------- %--------- 
| 13900 [342/.549 1339/.643 1335/.636 [3324/2630 |328/.623 1324/. 616 1320/.609 1317/.602 1313/.595 
| -11. 1.275/% 1.270/* 1.285/% l.260/* |.254/% |,249/% |,24%4/% 1.238/* 1.2337% 
| ---------- %--------- %--------- %--------- %--------- %--------- %--------- %--------- +--------- +--------- 
| 12000 |342/.838 1339/.632 1335/.828 1332/2619 |328/.612 |328 7.606 1321/.599 1317/.591 [312/.584 
| -9. |.265/* l.261/* |.256/% |.251/ч 1.248/% 1.241/* 1.230/% | .230/* |.225/ж 
|---------- t-m %--------- %--------- +———— + — asa %--------- “--------- 
І 11000 1343/2628 1339/.821 1336/.615 |332/.609 13287. 502 1325/.595 13217. 588 |316/.580 1312/,573 
| -7. l.258/* | „253/ж |.248/% 1-243/% 1%238/% |.233/%ж 1.228/% 1.2237% |.218/* 
|---------- “.--------- +--------- фф &£————————+—P.-=+— ——— %Ж--------- 
| 10000 1343/.517 1340/.611 1334/2605 13327. 598 13287. 591 1324/.584 13207. 577 131672570 la127.562 
-5. l.250/* 1 .245/* 1. 240/ ж 1 „235/ж l.230/* |.225/% [.221/* | ,216/* 1.210/ш 


1. EPR 15 THE AVERAGE REQUIAFO TC MATNTAIN LAC SPEED, 
2. ANTI-ICE CORRECTION: 
USE CHART £PR UNLESS СВ? MODE OF THE TAT/EPR INDICATOR SHOWS A LESSER VALUE. 
CATA PRESENTED IS: | ТАЗИМАСН | 
| EPR/ | 


21.25.14 1011 FLIGHT HANDBOOK December 15, 1977 
THRUST SETTING CHARTS TRANS WORLD AIRLINES PLANNING & PERFORMANCE 


LONG RANGE CRUISE LOW ALTITUDE 
LIGHT WEIGHT 


A A Ja. 022... 0... 0.00.0002 -------------------------+-----+-- | 


ALTITUDE | GROSS WEIGHT - LBS | 


rP——————— -щра шын mapa жын. шыш шры шыш шыш шыш —— тини HH — w — — — — — — w war =u is — — — — шы шыш 


STD TEMP | 360000, | 350000, | 340000. | 330000. | 320000. | 310000. | 300000. | 290000. | 280000. | 
-------«--- a a =s 
25000 | 307/.133 |304/.726 1300/.718 1297/.709 1293/.700 1289/.691 |284/.682 |280/.672 |276/.662 | 
-35. |.354/ч | ,346/* (.338/% 1.329/% l.321/* f.312/% 1.230474 l.295/* l.286/* | 
--------.-.--.---..-...---------ж---------і------------------%---------ж---------%---------ж---------| 
24000 1308/.721 |305/,713 1301/.705 1297/.697 1293/.888 [289/.579 |285/.669 | 280/.660 12767.650 | 
233. |.342/* 1.334/ш 1.326/* |.318/% l.309/* 1,301/* 1.293/ж |.284/* | -276/* | 
“------------------ж.е--------ф-е-------%---------%---------ж---------ж---------.---------ж--------- 
23000 1309/.709 |305/.701 1301/.693 1297/.484 1293/.675 |289/.667 |205/.657 1281/.648 |276/.638 | 
-31. l.330/* | 2227» |.214/% |.304/% 1,298/% 1.290/% 1.282/% 1.2144" 1.266/* [ 
|---------- +--------- +--------- %--------- %--------- %---------ж---------%---------ж--------- “--------- | 
22000 1310/.697 1306/.689 1302/.681 1298/,572 1294/.563 1290/2655 1285/2845 1281/2636 1277/.627 
+29, 1.318/* 1.310/ж 1.302/% 1, 295/ж l. 287/ [.280/* | „272 /» | 2265/8 |.257/% 


— -==— = w r un мола m рр m P 


- nn nahm ф-на фа фф P a nnam a #--------- 


i | 
| 1 
| | 
t 21900 |310/,6885 1306/.677 1302/.669 12987.660 1294/.052 1290/.643 |285/.634 |281/.625 12777,15 | 
| -27. 1.305/ж 1.299 7% 1.292 /% |.285/% |.277/* |.270/% ].263/* 1.256/% | .248/* [ 
|----------%---------%---------%ж---------%---------ж---------%---------%---------ж---------Жӛ---------| 
| 20000 1310/.873 |307/.5655 1303/.657 1299/,648 [295/.640 1290/.631 1286/.622 1282/.613 12717/.804 | 
| -25. 1.294/% | -289/* |l.282/* |.275/% 1.268/% 1.26 1/%* 1.254/% 1,2474 l.250/" | 
| -------- --+- -- - A de ie ph eee m rn 
t 19000 1311/.661 1307/.653 |303/.645 1299/.537 12957.629 |291/.620 l286/.611 1282/.602 1277/,593 | 
-23. |.2B5/* 1.279/% |.272/% |.264/ж 1.259/8 |.252/ф 1.245/* |.23B/» 1.231/% | 
| ---------- ho аф нн +--------- +--------- +--------- +--------- +--------- %ҡ---------%ж--------- | 
| 18000 1311/.650 1307/.542 1303/.634 1299/.626 1295/.617 1291/.509 1287/.600 1282/.591 12277.5081 | 
| -21. 1.275/% |.259/% le263/* |.254/% |.250/% 1. 243/5 1.237/% | -230/8 1.223/% | 
|---------- +--------- +--------- Ф +--------- +£#—————+ 4+ — —_——————— +---------+--------- 
| 17000 1312/.638 1308/.531 1304/.623 123007. 615 12957. 606 12917. 598 12867. 589 [2027.579 12117. 570 | 
| -19. 1.266/% І.250/% |.254/% |. 258/5 1.242 7% |.235/* 1.229 /* l.222/* | .216/* | 
|----------%---------%---------ж---------ж--------- +--------- +--------- +--------- #+--------- +--------- | 
| 16000 1312/.627 1308/.620 1304/.612 1300/.604 1296/.595 |291/.587 1286/ „577 1282/.568 1277/,559 | 
| -17. 1.258/9 |.252/* [,246/* 1.240/% |.233/% |.227/% 1.221/% | 215/« |.208/* | 
|----------ж---------т--.---........-....а------------------.---------.---------.-----.---ж--.------- 
| 15000 1312/.416 [308/.509 1304/.601 |300/.593 |295/.584 1291/.575 1286/.566 |1281/.557 |277/.548 | 
| -15. 1.249/% 1.24378 1.2374 1.231/% |.226/% 1.220/* 1.213/% |.207/8 ! 201/59 1 


| 

| 14000 13127. 604 1308/.598 1304/ . 590 1300/.582 1295/.573 1291/.545 1286/,556 |281/.547 12777.5386 | 
| -13. 1.24,/% | .235/# 1.229/% |.224/% ].218/* |.212/% l.206/* І.200/ | 194/* | 
|----------%--------- .--------- +#-——— в %--------- %ж--------- %--------- +--------- 4e — = — + -------- | 
| 13000 13137.595 1308/,587 1304/.579 1300/.571 12957.562 |291/.554 |1284/.545 |281/.537 |277/.528 | 
І -11. !.233/* | .227/*% |.222/% |. 21 6/« l.210/* }.205/* 1.199 /% | ,193/* |.187/* | 
|---------- Ф %--------- %ж--------- %--------- %--------- — == +--------- %--------- 4—--—------ | 
| 12000 1312/.584 |308/,576 1304/,548 l299/.550 1295/.552 1290/.544 1286/.535 |281/.527 l2T?/.519 | 
І -9. 1.225/*% |. 2207ж 1.214/* 1.209/% 1.203/% |.198/ж 1,192/x |.186/ж 1.180/% | 
|---------- %--------- %--------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- і 
| 11000 1312/.573 1308/.565 4304/.558 1299/. 550 1295/.542 1290/.534 (286.526 1281/.518 (2777.510 | 
І -7. 1.219/% 1.212/ж 1.207/ж 1.202/ж |.198/% |.191/ |.185/ж |.179/ш |.174/ж | 
|----------#«--- + .- #4 + аа == {= <----т---#---------#---------#<---<------ a nn nn 
1 10000 1312/.562 1309/.555 |304/.547 1299/.540 1295/.532 1291/.52«4 1286/.517 |282/.509 1277f.501 | 
| -5. 1.219/% ].205/* 1.200/%* 1.195 /% 1.189/% 1.184/% 1.179/% 1.173/ |.158/* t 
|-------------------------------------------------------------------------------------------------- — |] 

i, EPR TS THE AVERAGE REQUIREO TO MAINTAIN LEC SPEED. 

2. ANTI-[CE CORRECTION: 

USE CHART FPR UNLESS CRZ MODE OF THE TAT/EPR INDICATOR SHOWS A LESSER VALUE. 
DATA PRESENTED IS: | TAS/MACH | 
| EPR/ | 


nee -ш^ ЛЫР ee ш. лыш к. 


—— 


December 15, 1977 
PLANNING & PERFORMANCE 


MAXIMUM RANGE CRUISE 


10117. 


FLIGHT HANDBOOK 
ANS WORLD AIRLINES 


21.25.15 


THRUST SETTING CHARTS 


HIGH ALTITUDE 


= — — — — — — — = = 
AAA uU a U U LU. еее. U. A Mr жет жен жен кен шш е-е шш «ее ыш шш шш чш аш == --- --------.---.......-.-.-.-...-........-- 


і 
I ALTITUDE | GROSS WEIGHT - LBS 
| |----------------------------------------------------------------------------------------- 
| STO TEMP | 440000. | 420000. | +00000. | 380000. | 360000. | 340000. | 320000. | 300000. | 280000, 
| Í kÑ. — —— фа a —— M — же. m Вет наносен eS = ЧЕ = = == = — к= w w È er — ф+--------- #---------+-------+-- ғ--------- 
1 41000 і | 1 | | | | |2%3/.817 |239/.807 
1 -57, | | | | | | 1 1.559/- Т 1.519/+ 2 
|---------- +--------- +--------- +--------- +--------- y ———-— +--------- +--------- +---------#--------- 
| 34900 | [ | | | [256/.821 1253/.813 12497, ВОЗ 1245/.789 
[ -57. | | | ! | |.580/-і0 [.539/- 1 1.507/» | -4797 
І---------- +--------- .--------- ж--------- + %---------- %--------- %--------- %--------- %--------- 
| 37000 | | | | |258/.816 1263/.807 1259/.T97 1254/.783 ]249/.769 
| -57. | і і | |.553/- 2 l.521/+ 4 |.494/% }.469/" 442/47 
|---------- %--------- %--------- %--------- AR 6-6 ғ--------- %---------- +--------- +--------- %--------- 
| 35000 | | 1279/.B18 і276/.810 |272/.801 1268/.7T90 [264/.77B |258/.76а 1252/.747 
| -54. | { 1,563/- 3 1,531/+ 3 l.506/* |,4B2/* | ,458/* | 4347k 1.4097» 
|---------- +--------- +--------- ++ | +--------- .--------- +--------- +--------- %--------- .--------- 
| 33000 1292’.a18 1289/,811 12856/.303 128327. 794 |278/.7T83 1273/.771 l268/,757 l261/.T«40 |254/.Т21 
| -50. 1.564/- 2 1.534/* 3 1.511/+ B |.489/* PETITE. PECITE [.,523/* 1.400/% 1.3770 
|---------- “--------- +--------- +--------- +--------- +--------- +--------- “--------- .--------- ф--------- 
| 31000 12997 „604 1295/.795 12917.785 1|287/,775 |282/,783 [2777.769 1270/.732 |283/.71%4 ]254/.692 
| -66. 1.512/+ 9 1 ,492/+13 1.473/% 1. 653 /ж 1.433/8 ].412/* | .391/* ].369/" 1.341/% 
|---------- +--------- +--------- +--------- +--------- +--------- %--------- +--------- +---------+--------- 
| 29000 | 305/.786 1301/.TT6 1296/.766 1291/.754 |285/.7T40 12787.72% 1271/.705 1262/.68+ 12527. 640 
| -а2, | „4757 + 18 1.458/% 1.438/* |.419/% 1-500/* 1.381/» 1 -361/* l.340/* 1.319/* 
|---------- +---------+--------- +--------- “---------%--------- %--------- +--------- %--------- +-------«- 
| 28000 {307/.7TT 13037. 167 1298.755 12927. 742 1286/. 127 (279/.710 1271/.691 |261/.669 1251/.645 
| -40. |, 457/# 1.439 /% 1.422/* 1.4037" (.385/* 1,366/* | .346/» 1.326/* 1.3067" 
|---------- ф--------- +--------- +--------- ф<--------- +--------- %--------- +--------- %--------- %--------- 
I 27000 | 309/.,767 1305/.T56 [299/. 744 1293/.730 12967/.714 |279/.696 |270/,875 [260/.653 |250/.630 
| -39. 1.4460/% |.4223/% 1.406/8 {.388/* 1.370/% 1.352/2 |.333/% 1.3137% 1.294 7% 
l--- ======= + ———— +--------- +--------- ф--------- ғ--------- +--------- +--------- +--------- +--------- 
| 25000 1311/.757 1306/.745 1300/.732 1294/.,717 1287/. ТОО 1і278/.881 |269/.6650 |259/.638 |250/.615 
| -37. І.424/% | .40T/» 1. 390/8 Щи 373/# 1.356/% |-33B/* 1.319/% !- 301/* 1,282/2 
|--------- —€—————————— 4 = == eee ee ф---------Фж--------- +--------- “---------Ф---------4---.......---ф.---.---.--- 
| 25000 1313/,746 13077/.733 1301/.719 12987. 704 1286/2686 1277/.566 1260/2845 1259/2623 1249/.602 
| -35, |.40B/* |.392/ж і. ЗТБ 1,359/* l.342/* |,324/% | „ЗОвии |.289/% |.272/% 
1---------- hon -- +--------- +--------- +--------- +--------- “--------- %--------- +--------- AA -= 
| 24000 |314/.734 |308/.721 123017. 706 1294/,689 1285/6671 [276/.651 1257/.630 |258/.610 |249/.589 
| -33, 1.393/2 1.377/% БЕГ. 1.345 /* l.328/* |.311/* 1.2957" |. 270/* 1.261/% 
|---------- %--------- %--------- %--------- %--------- %--------- $ --- %--------- +--------- +--------- 
| 23000 1315/.722 130B/.7T08 [30L/.692 12937,675 |284/,656 1275/.636 1266/.616 1257/,597 |2487.577 
l -31. |.379/% 1.363/% 1.3497" l.332/* І.315/з 1.299 /% 1.2837 % |.287/ж |.252/ж 
{---------- ғ--------- HR ur A eee ee +--------- +--------- %--------- %--------- +--------- +--------- 
| 22000 1315/.709 |308/,694 |300/.678 1292/.660 1203/.641 1274/.622 1266/.603 1257/.5B4 |248/.564% 
| -29. |.3654/* 1.350/% |.334/ж t.319/" 1.303/%* 1.289/% | „273/# | „258 /# |.2%42/% 
|---------- ф--------- +--------- .--------- .---------- +--------- +--------- +--------- +--------- +--------- 
| 21000 1315/.696 |308/.680 1299/.653 [2917.645 1292/.627 1274/.409 |255/.591 |257/.572 |248/,553 
! -27, |.351/* | .336/* 1.321/* 1.306/* 1.292/% 1.27 17% l.263/* |. дави» [.233/* 
І---------- +--------- +--------- %--------- A - --— +--------- +--------- +--------- +--------- т--------- 
! 22000 3157.681 [307/.665 1299/.648 |290/.631 |282/.813 1273/.596 1265/.578 |256/.560 |247/,541 
| -25. l.338/* 1.3237% 1. 30377 1. 2957% |.281/* 1.26 170 |.253/ж 1. 2357ж |.225/ж 
|--------------------------------------------------------------------------------------..------------ 

1, EPR 15 THE AVERAGE REQUIRED TO MAINTAIN MRC SPEED. 

2. IF ACTUAL TAT 15 HOTTER THAN CHART TAT USE THE CRZ MOOE OF THE TAT/EPR 


INDICATOR TO DETERMINE EPR, 

ANTI-ICE CORRECTION: 

WHEN TAT 15 SHOWN REOUCE CHART EPR „008 FOR ENGINE, „014 FOR ENGINE ANO WING 
WHERE TAT 15 REPLACED BY АМ ASTERESK (9) USE CHART EPR UNLESS THE CRZ MODE 
OF THE TAT/EPR INOICATOR SHOWS A LESSER VALUE. 


3. 


DATA PRESENTEO 15: | TAS/MACH | 
| EPR/TAT | 


December 15, 1977 
PLANNING & PERFORMANCE 


21.25.16 


THRUST SETTING CHARTS 1011 TRANS Wi ALD АКЫ 


ANS WORLD AIRLINES 


MAXIMUM RANGE CRUISE 


-- 
LOW ALTITUDE 


Za 


ANTI-ICE CORRECTION: 


USE CHART EPR UNLESS CRZ MODE OF THE TAT/EPR INDICATOR SHOWS А 


oe ше = 


— omo ра ри 


LESSER VALUE. 


I ALTITUDE | GROSS WEIGHT - LBS 

| а ee ee ee Q eee | ee ee ee | TT TIT шшш шшш шш ы же АС шч чш шш шсш чш 
I STD TEMP | 440000. | 420000. | 400000. ! 380000, | 360000. | 340000. | 320000. | 300000, | 280000. 
--.------- +--------- #-- o #------ --- + ------ a F... + ---- -- --+#------ 7 -- 
| 25000 1313/.746 1307/.733 !301/.719 12947. 70% |2867, 686 l277/.666 |268/,645 1259/.623 |249/.602 
4 -35, 1.408€ ЖЕСЕ. 1.3767" |.359/%4 1.392/6  |.324/* — |.306/-  |.289/* 1.,.272/% 
loo %-------“-- “--------- 4--------- %--------- “--------- “--------- %--------- %--------- +--------- 
| 24300 1314/.734 1308/.721 1301/.706 |294/.589 1285/,671 1276/,651 1267/.630 1258/.610 [249/.589 
і -33. 1.393/%  1.377/* |, 3617 5 l.345/* |,328/% l.311/*  À1.295/*  1.2787% [.261/* 
|---------- %--------- “--------- %--------- ж--------- +--------- “--------- de --- -- - +--------- “-.-------- 
| 23000 |315/.722 1308/.708 1301/.692 1293/,875 |l284/.656 1275/,636 |266/.616 |257/.597 (2487.577 
1 -31. 1.375 | „Зази» 1,348/% 1.3327 1. 316/% 1.299/* 1.283/% { .267/ = |.252/% 
|---------- +--------- к--------- +--------- %Ж---------%ж--------- ---------- +--------- +--------- +--------- 
| 22000 1315/.709 13087.69% |300/.678 12927. 656 12837. 641 |274/.622 (255/.603 (257/.584 1248/.56% 
і -29. 1.364» | .350/% 1. 334и» l.319/* 1.3037* 1: 288/» 1.2731» |.258/% 1.242/% 
1-е--------- +е-------- %Ж---------ж--------- %--------- .--------еж---------%--------- ғЖ---------ж%--------- 
I 21000 1315/.696 1308/.680 12997. 663 1291/.645 |282/.627 12747. 509 12657. 59) 12577.572 12887. 553 
! 227, 4.3517" 1.336/« 14321/* 1.306/* і. 2927» (.277/% 1.263/% |.248/* |.233/% 
kiku +--------- +---------+--------- +--------- “--------- в-ф 4 — - + +--------- 
| 20000 1315/,6B1 1307/.665 12987. 648 |290/.631 1282/.613 1273/,596 1265/2578 1256/.550 |1247/.541 
! -25. 1.33Н8/ж (.323/% 1.309/4 |. 2957% [.281/* [. 2277ж l.253/* |.239/% і.225/% 
|----“----- +--------- *--------- +--------- +--------- “--------- %--------- “--------- %--------- ыж--------- 
| 19000 [3145/.667 1305/.651 1297/.534 1289/,617 1281/.601 1273/.5B4 1255/,566 1256/.548 )247/.530 
| -23. 1.325/% |.311/% |.297/% |.284/* l. 27175 [.257?/ [.244/» 1.230/% |.217/% 
1------“--- %--------- %--------- %Ж--------- +--------- +--------- +--------- +--------- +--------- +--------- 
| 158000 1313/.652 1305/.636 1297/.520 1289/,605 12817.588 1273/.572 1254/,555 |255/.537 |247/ „520 
I “21. 1,313/% |.299/» 1.297/% {.274/" l.261/* |.248/2 [.235/» |.222/% 1.209/% 
|---------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- 
Í 17000 1312/.638 1304/,623 1296/.608 1289/.592 1280/.577T t2727,560 1264/.544 1255/.527 [277,509 
| -19. [.301/» l.289/* 1.276/* 1.244/% |. 252 #* 1.2397 + 1.227/ж 1.214/% 1.201/% 
І---------- +--------- %Ж--------- Жж---------ж--------- Ф %--------- +--------- — == %--------- 
| 16000 (311/.625 1303/,610 1295/4595 1288/. 582 (280/.585 1272/.549 1243/,533 1255/.516 12467/.499 
I =-17, l.290/* 1.278/% 1.2667 1.255/% |.243/% |.231/% [.219/* (.206/% |.193/% 
|---------- Ф Ф — ur... +---+------ bee ee eee ee .--------- +--------- ғ--------- “--------- +--------- 
| 15900 1310/.612 |303/,598 12957.584 1287/.569 |279/.55а 1271/.538 1263/,522 |255/.506 |1246/.489 
! -15, |.280/% | .268/* l.25T/* {„25&/® 1,234/% I 2227% l.211/* |.199/ж 1.1967% 
|---------- Ф == a +--------- +--------- — -—--=— +---------+--------- +--------- +--------- “--------- 
| 14000 1309/.600 |302/.586в 1295/.572 1287/,557 |2797.543 1271/2528 l263/,512 |255/.496 [246/.480 
і -13. 1.270/% | .259/ж |,248/% 1.237/% 1.225/*% |.215/% 1.203/% 1.191/т | +1797% 
|----------»------+-- +--------- %---------%ж--------- «+--------- %Ж--------- .--------- +--------- +--------- 
| 13000 1309/. 588 1302/.575 1294/.561 12377. 547 1279/2532 1271/.518 1263/.502 1254/,487 |246/.0470 
| -11. 1.261/*% 1.250/* 1.23978 l. 229/* l.218/* 1.2077% 1,195». 1 15475 | „172 /е 
|---------- те ---- === те-----е---ж«--------- Ж--------- %--------- ғ--------- %Ж---------ж--------- +--------- 
I 12000 | 308/,577 1301/,563 12947550 1296/,536 1279/,522 1271/.508 |263/.493 12547. 477 1245/.461 
1 -Fa 1.2524» 1.2417» 1,231/* 1,221/* 1,219/*+ [.200/* 14188/% Mb | Доби» 
|---------- Ж---------ж--------- #-----+--- ғ--------- Ж--------- ғЖж---------%---------%ж--------- +--------- 
I 11000 |ЗОВА, 565 1301/.552 1293/.535 [286/.526 1278/.512 1271/.498 12627. 483 12547 468 1245/2452 
1 -7. |.243/* 1.233/% 1.2237 % 1.213/% \: 203/* .192/ж |+1в1/* l.17071 1.1587% 
|---------- %Ж--------- %Ж--------- ғ--------- %Ж---------%ж--------- %Ж---------ж.-----.--.. Ф---------ж--------.р 
| 10000 і 308/.55% 1300/.542 1293/.529 |2ңа/.516 12787. 503 1270/.489 1252/ ата 12547 .459 1245/2443 
| =s. 1.235/% 1.225/% 1,216/2 1,206/+ 1.196/* 1,185/% [.17T4/* 1.183/% 1.1527% 
Bm na a Lana 

і. Ера 1% THE AVERAGE REQUIRED TO MAINTAIN MRC SPEED, 


CATA PRESENTED IS: | 
| ЕРВИ | 


ee ee = = =. 


21,25.17 
THRUST SETTING CHARTS 


December 15, 1977 


101] FLIGHT HANDBOOK 
PLANNING 4 PERFORMANCE TR 


ANS WORLD AIRLINES 


HOLD-FLAPS 10 


A 


БЕ CHART TOR UNLESS гаг моге 


—— э а — — = 


ГАТА PRESENTED fS: J 


| СРЯ | 


— a -ma- -ы- uhr 


Ar mr —— зет = 


ӨР THE TAT/FPR INDICATOR SHOWS A 


LESSER ЧАЦЕ. 


ALTITUDE | GROSS WEIGHT — LBS 
| = = — — — қы да me e cde mr чылы eee ee ee C ee eee еш ша кеш «а кеш ee жән ен еқ жа жа жа өл ee ee жа жа жа ee ee a ee -- -- -- ж 
STO TEMP | 449000. | 420090, | 400000. 1 380000. Í 369000. | 340000. | 325000. | 300370. ! 2822239. 
---------- %---------%ф------...ж..-..-.-.--.---------%---------%---------ж---------Ж---------%--------- 
¿0700 12307.505 1230/.505 !225/.494 |220/.%82 l2147.479 |208/.457 1201/,443 1195/.429 |188/.+1+4 
-25, 1,484/+17 1.469/%+ PETITA: |. 4+20/+ Г аба/з [.382/* 1.359/% | .3367% 1.313 /* 
І---------- %--------- %--------- — %--------- %--------- %Ж--------- %--------- %--------- м 
19300 1233/.495 |l220/.495 1225/.4B& |229/.473 1214/.461 20а. аав 12017 ,434 !194/.420 1189/.406 
-23. 1.466/+21 |. 451/23 1,430/% |.409/% |.364/% 1.364/* |.344/* 1.322/* 1.309/% 
---------- Ф-- ==. a + -+- 9 + -4--------- + -------- + ---------4--------- + --------- +--------- 
18000 1239/.4B86 ] 2307.486 1225/.475 1719/.464 1214/.451 1207/.428 |201/.425 1194/.ali 1189/,397 
-21. !.4485/* | „&33/ ж 1.413/% 393/ж (.372/% l.351/* 1,330/% 1.309/% |.288/* 
“--------- %Ж---------ж---------3---------,---------к---------ж---------ж---------і---------%---.------- 
17200 1230/2476 1230/.478 1275/.466 17197.05% 1213/.442 120772429 1201/2416 |l194/,403 1187/,389 
-19, {азі ].415/* (.397/% 1.3777% [,357/* 1.337/8 |.,316/% |.298/% 1.277/х 
---------- %Ж---------ж----.---.....-.--.-...і---..-...-...-.--.-.--Ж---------і-----.---.--------.---------- 
16200 1230/.%87 1230/.467 l225/.45T 1219/, 445 124 3/, 22 1297/2520 1200/.50B |194/.395 1187/.382 
-17. [EA 14/% 1.40078 1.381/% l.352/* [.342/* 1.323/* 1.3047 %* .285/% 1.266/% 
we +T +------- aa a —— a ---#---------+---------+--------- 
15200 12307. 45H 12307. 458 12257. 447 1219897, 436 |[213/.424 [2067.512 1209£.400 1194/.387 1187/.374% 
-15. 1.398/ж 1.,384/% |, 3667 * БЕГИ: 1.3297» |.310/* Eh |,273/« ].255/* 
--- ter eee #--------- +--------+ %Ж--------- +--------- +--------- ka r nn a Ж--------- %----- ---- 
14500 1230/.450 |1230/,а49 |22%/.838 12187. 427 (2127.415 1206/.404 12007. 392 1947 „379 |1877. 1357 
-13. 1.2382/* 1,3690 [,351/+ 1.333/% 1.315/% 1.29 77% |.280/ж Ll.263/* .245/% 
---------- +---------4----ч...-- de moon 4+-- ---<----»---- ш „Ж +--------- + --------- ни 
13300 1239/4441 1230/.440 17247.430 l218/.418 [2127.407 1206/.396 1200/.384 |1194/.372 11877.369 
-11. !.367/* PECETA. 1.337/% (.320/% 1.303 7% l.286/* ].269/* (.283/% 1.236/* 
---------- +---------#---------+----- m mn -<--- + ---------+------- --»#---------#---------+----- - -- 
12070 | 232/.833 !232/.432 122%/,%21 1218/.410 1212/.399 1206/.38B !200/.377 119%8/.365 !187/.35? 
-9. 1.353/% і. За би» 1.324 7% 1.397/» 1.291/% l.27T5/* 1.259/4 1.243/ж ",227/ж 
---------- +----#----+-+------- +#--------- #------ nn -- -- #+--------- +» ---------+---------4------<--- 
11000 12307 .425 1229/,423 1223/.513 !218/.402 1212/2392 1206/.381 l200/.359 1193/.358 1187/.344 
-7. l,339/* (,327/% 1.311/% |.295/% l.280/* lazbart 1. 24Чіж 1,233/*% | „е ЕР 
---------- +---------4---------+---<------ a #+---------+------ #»- +» --------- #--------- 
19909 [230/.417 1229/.415 1223/.405 12137. 396 1212/.38% (206.273 |200/.362 l193/.351 1187/.339 
-5, 1.326/* t.314/* 1.299/%* 1,284/* 1.20978 1.25%/ ж 1240/8 | .225/» 1.209/% 
---------- %---------ж-------ы-%ж---------4---------.-----..--...........-....---.--.--------------..... 
аст 1233/.,409 1229/.407 1223/.397 1218/,387 1212/.377 1206/.366 |200/.355 |193/.344 [187/.332 
23, 1,314" 1.3977 l.288/* l.273/* l.259/* [.245/* 1.230/% l.216/* | .201/7 
o #---------#---------+----- --т-4---------4<---------+#+---------+---------+---------+ --------- 
8702 l220/.402 1225/.399 1223/,390 !217/.382 121?7.379 1206/,259 1200/.349 |193/,338 1187/.326 
-1. 1,3927% |. 2917ж І,277/6 1. 253/ж |.249/% |.236/% |.222/* | .208/* |.193/* 
---------- %---------4---------іь---------ж---------а---------%----.-----ж---------Г--.-.......-..--.... 
7900 12277.395 12297.392 12237, 382 421772373 1212/2363 |206/.353 |199/.342 1193/,331 1186/.329 
1. 1.2907% !.280/* 1.267/* 1.253/% l.249/* 1.22T/* 1.213/ж ".200/% |.185/7 
---------- %----ы-----ж%ж---------ы-.-------.-------....---------Жж-.--------4---------Ж---------а2--------- 
2000 1230/.387 !228/.384 |223/.375 1217/.366 |2117.356 1205/.346 |199/.336 1193/.325 1185/.314 
3, l.280/* 1.270/% 1.257/% [. 24&/ж l.231/* l.218/* 1.205/% |.192/а | .1753/* 
---------- %---------еже....----.....-.--....-........,.--------.ж---------ж---------.---------ф--------- 
syan 1230/.361 1228/,377 |223/.368 1217/.359 |211/.349 |205/.240 |199/.329 1193/,319 l186/.328 
5. l.270/* l.260/* 1.247/* l.235/* [.223/ж 1.210 % | .19B/* |. 18579 1.172/* 
---------- +--------- $n a a pe a pa a be nenne 4-4 eee ee 
4005 |230/.37а 1228/.370 1223/.262 1217/.352 |211/.343 )295/.333 |199/.323 1193/.313 |186/.302 
T, 1,260/% 1.250/* |,238/* l.226/* 1.215/% (.202/% 1.1904% l. 17774 1,1559 
———————-— +--------- a a a a + фф He ee 
3900 |232/.367 1228/.364 1223/.355 |217/.348 121172337 12057.327 |l199/.317 1193/.307 1186/.297 
n. 1,251/* [.24]/* 1.230/% Е. 218/9 |. 207 /« |.195/% |.183/ж 1.171/* | .15B/* 
«не Lua cuu #------#-- a a a + --------<- 11.111414 07-40. 
200^ 1220.361 122A/.357 12227. зав 1217/.340 2117.331 1205/.321 1199/.312 1193/.302 |186/.291 
11, 1.242/* 1,.233/% 1.22179 1.210/% 1.1997" |.187/е | 1r76/* | „Дба/я | 1527» 
1. FOR 15 THE AVFRALE AFEQUIREO ТО MATNTATM HOLG-FLAPS LO SPEED, 
2. АҢТТ-ІСЕ COBRECTIONS 


December 15, 1977 
PLANNING & PERFORMANCE 


21.25.18 


THRUST SETTING CHARTS 1011 TRANS W RLD AIRLI 


ANS WORLD AIRLINES 


HOLD-FLAPS 4 


2. 


DATA PRESENTED !$: | 


АМТІ-ІСЕ CORRECTION: 
USE CHART EPR UNLESS CRZ 


|  EPA/ | 


LE rr = eee 


MODE OF THE TAT/EPR INDICATOR SHOWS А 


TAS/MACH | 


LESSER VALUE. 


ALTITUDE | GROSS WEIGHT - LBS 
[ EL PP --- - шш -<- ee ee - - - ee ee ee еее сə ет сә ee өш ә и 
STD TEMP | 440000. | 420000. ! 400000. | 380000. | 360000. | 340000. | 320000. | 300000. | 280000, 
---------- + —— s - r+ 
20000 1241/.540 [241/.529 1236/.517 1230/.504 |224/.491 1217/.477 1210/,463 1203/.648 11946/.432 
-25. |l.462/* | ,442/* 1.422/% |.402/% 1.381/% l.360/* [.339/* |.31B/* |.290/% 
---------- %---------%---------ж---------Э---------%---------%---------Жж---------Жж---------Ж----.--... 
19000 1247/.539 1241/.518 1236/.506 1230/.494 1223/.481 1217/.467 1210/2653 |203/,438 !1196/.%423 
-23. l.444/5* | .425/* PETETA l,386/* l.365/* PECITE 1.325/ж | .305/* І.285/ж 
w f$———— =+ + ++ + 
13000 1247/.520 1241/.508 1235/,496 12297. 48% |1223/.471 1217/.457 1210/.444 |203/,429 1196/.415 
-21. 1.427/* 1.409/ 1.390/% 1.370/* [,351/* |.331/% 1.312/5 | .292/% | „2 Тар» 
---------- +----- 3 "+ on nn m --------#------ -»9#<-##4-+-------#+---------#-------<-<- 
17000 1247/,509 |241/,498 1235/.485 1229/.474 1223/2461 1216/.448 1210/,434 |203/,420 |196/.404 
-19. |.411/% 1. 3937ж [,3T4/* l.356/* |.337/ 3 1.3197" .299/ж {„281/* 1.26276 
---------- f———— + +c - + 
16000 1247/.500 1241/,488 1235/.476 1229/.464 1222/.452 1216/.439 209/.426 1202/.412 1195/.398 
-17. |.395/* 1.277/а |.359/% l.341/* |.323/ж |.305/% 1.287/% 1.270/% |.252/ж 
---------- #---------#4--------- 4 -#-------- ment - -- --- 1-74 urn ----- 4 ---- ---- 
15000 l246/.490 1241/.478 [235/.467 |228/. 455 1222/.443 [216/.430 1209/.417 1202/.404 |195/.390 
-15. 1,379/% 1.362/* |.345/% [.328/* |.310/% |.293/ж | .276/* |.259/% 1.242/% 
---------- ff — —— Б +k s= + 
14000 | 246/400 1240/.469 1234/.458 1220/.4%6 1222/.434 |215/.421 1209/.409 [202/.396 1195/.382 
-13. l.365/* | .34B/* l.332/* |.315/й 1.298/% |.282/ж | „двери | ,2%9/ж [.233/* 
---------- %---------ж---.-.....”а..--.----4---------ж---------%---------4------------------ж---------- 
13000 1246/.4T1 1240/.460 1234/.448 |22987437 1222/.425 (215/.413 1209/.401 |202/.388 1195/.375 
-11. l.350/* | .335/* 1.319/% 1.303/% |.287T/ 5 l-2717 | -2557+ |.240/% |.224/% 
---------- %Ж-ə--------%---------.-.--.......--------.---------Ж---------4---------ж---------ы--------- 
12000 | гағ/.461 1240/.450 |234/.439 |228/,а28 1221/4417 l215/.405 1209/.393 1202/.3B0 |195/.357 
-9. |.33T/* | .322/* | „Зо6/+ 1.291/% 1.276/% |.261/% | „24 Б/а 1.230/% | .215/* 
---------- f-— — —————f+t- 4 + - - ++ 
11000 1245/4452 |239/.442 12337.431 1227/.420 1221/.409 1215/.397 1208/.385 |202/.373 1195/.360 
-7. 1.324/* | 3097% 1. 294/ ж 1.2807 [.255/* .251/% | „236/# | 222/« | .207/* 
---------- f-=—= +j + ++ 
10000 1245/.443 1239/.433 1233/2422 1227/.412 1221/.401 1215/.389 |208/.378 |202/.266 1195/.353 
-5. [.311/* |.297/% РЕ ЕТ. fa 269/% |.255/% 1.241/4 | 2277» |.213/% |.199/% 
---------- %Ж-------..х......-.....--..-.-....--------------.-----4---------4-.-.-.-----4.---.-----.--------- 
9000 1245/7, 435 |239/.425 |233/.414 1227/.404 [2217.393 [2157.382 1208/.370 | 2017.259 |1947. 346 
-3. |.299/ж | .286/* [.273/* 1.259/8 |l.246/* 1.2327 8 1,219/5 |.205/% | -19175 
---------- f-——— t-< + - + -------+#--------- #+--- -----"##-------- #------ ort. 
Bnoo [244/.426 1239/.416 1233/.406 |227/. 396 1221/.385 1214/.374 1208/.363 |201/.352 |194/.340 
-1. 1.288/% | „276иж 1.263/% |.250/% |.23T/* 1.2247 4 І.210/% |,197/% | .183/* 
---------- f————— 004-4040 442 r 
7000 | 244/4418 12387.09 12337.399 1227/.389 [221/.378 |214/.367 1208/.356 |201/.3%5 1194/.333 
1. ].278/* 1.265/% |,253/% 1.240/* [.228/* |.215/% 1.202/% | „169 /» |,17%/% 
---------- f-——— £ += ++ 
5300 1244/.410 1238/.401 1232/.351 |226/.381 1220/2371 l214/.360 1208/.350 |201/.339 |194/.327T 
3. |.268/% [.256/* l.244/* l.232/* |.219/% |.207/# E[.195/* 1.182/» |.169/* 
з---------- %---------4---------ж---------4---------.---------%-------------------ж-------.-ж--------- 
50070 |244/.403 1238/.393 l232/.384 1226/.37% 1220/.36% I214/.354 |208/.343 1201/.332 1194/.321 
5. 1,250/% |.246/% 1.235/% 1.223/% І,211/% 1.200/% 1.107/8 tel 75/а | .163/* 
-————————-- oo mem ++ 
4000 |244/.395 |238/.386 |232/.3TT 1226/.367 |220/.357 12144/,347 1207/.337 1201/.326 1194/.315 
T. 1.249/% 1.2377% |.226/* |.215/% |. 205 а 1.192/% |.180/% 1.168/ж | .156/* 
---------- f——— t s£F rs ++ 
3000 |243/.388 1238/.379 1232/.370 1226/.360 |220/.351 |214/.341 [207/.331 1201/.320 1194/.310 
9. 1,240/% |.229/% l.218/* 1.207/% |.196/% І,185/% |.173/% |.152/% 1.150/» 
-+-------- +---- be ------- bo re --#-+---------#---------+#---- мее s fe LL nnl 
2000 1243/.381 |238/.372 1232/.363 1226/.354 |220/.344 |214/.335 |207/.325 1201/.215 1194/,304 
11. 1.231268 [.221/* 1.210/* 1.200/% |l.189/* |.178/* |.167/8 І.155/ж | .145/* 
|. EPR 15 THE AVERAGE REQUIRED TO MAINTAIN HOLD-FLAPS 4 SPEED, 


әліне, 


December 15, 1977 
PLANNING & PERFORMANCE 


HOLD-FLAPS 0 


1011,» 


FLIGHT НАМОВООК 
ANS WORLD AIRLINES 


21.25.19 
THRUST SETTING CHARTS 


HIGH ALTITUDE 


| ALTITUDE | GROSS WEIGHT - LBS 
| |----------------------------------------------------------------------------------------- 

I STD TEMP | 440000. 1 420000. | 400000, | 380000, | 360000. | 340000. | 320000. | 300000. | 280000. | 
|----------%ж---------ж---------ж---------%ж---------%---------ж---------ж---------%---------ж--------- 

| 41000 І [ і | 1 | | 1240/.809 |234/.791 | 
| -57. | | | | | ! 1 |.559/- 7 l.519/* 2 | 
І---------- %--------- %--------- %--------- %--------- %--------- +--------- +--------- %--------- %--------- | 
I 39000 | | | ! | [254/.815 |249/.801 |242/.783 t235/.760 | 
| -57,. | і | І 1 |.579/-10 !.541/- 2 1.506/* | 4 75/* ! 
| ---------- “--------- %--------- +--------- +--------- +--------- +--------- +--------- %--------- %--------- І 
| 37000 ! 1 1 | 12637. 807 |257T/.791 |250/.773 1242/.751 1234/,726 | 
| -57. | 1 t | і.554/- 3 |„521/+ 4 |„492/® |.4657/% 1.438/% | 
|---------- “--------- %--------- “--------- “--------- +--------- +--------- +--------- %--------- +--------- | 
| 35000 | 1 |278/.810 1271/.796 [265/.781 1258/.762 |250/.17%1 1241/.717 |232/.592 | 
| -94. | | 1.562/- 3 |.532/% 3 |.504/% [.479/% |.454/m { .430/* 1.405/% | 
uw +--------- +--------- +--------- %--------- “--------- %--------- %--------- %--------- 4--------- | 
| 33900 1288/.810 1284/.798 |278/.784 |l272/.T68 1265/.749 |257/.729 |248/.706 |239/.583 1230/.659 | 
! -50. 1.563/- 2 1.536/+ 3 1.510/* R 1.486/* ТТА: |. Ф426 |.420/ж |.396/% 1.371/% | 
1---------- +--------- +--------- +--------- +--------- +--------- +--------- %Ж--------- +--------- +-------- -| 
| 31000 1291/.785 і285/,770 1279/,754 {2717.735 1263/.716 l255/.695 |246/.673 l238/.651 |229/.628 | 
| -46. 1.511/+ 9 1.490/+13 1.469/% 1.449/% 1,429/* PETITE: | -386/* 1.363/& |.340/ж | 
|---------- %--------- Ф == = +--------- %--------- ---------- %--------- ж«--------- .--------- ж--------- | 
| 29000 |292/,755 $285/.739 |277/.72% 12697.702 |261/.682 !253/.662 |245/.642 1236/.020 l228/.599 | 
| -42, 1,471/% | .453/* 1.434/% 1,415/* |. 396 / * |.375/ж ЖЕГУ: [.334/¢ | .313/* | 
І---------- %Ж--------- %--------- +--------- +--------- +--------- +--------- +--------- +--------- +-------- -4 
| 28000 1291/, 739 |284/.722 1276/.70% 1268/.686 [260/.567 l252/.647 |244/.627 [236.606 12277,5855 | 
| -40. 1.453/% 1.436/% |.418/ж 1.399/% |.380/ж 1.359/% 1.340/= 1.320/% [.300/* | 
|---------- %--------- %Ж--------- +--------- +--------- %--------- к--------- +--------- dar eee Ф – в o — | 
| 27000 1290/.723 1283£.706 1275/.689 |258/,810 |2650/.651 [251/.632 1243/2613 [235/.592 [227f,572 | 
і -3B, |.437/% 1.41975 1. 9027ж 1,353/* |.364/+ |.345/% 1.326/% |. 307/% l.288/* | 
|---------- “--------- %--------- %--------- %--------- %--------- + --- --- -= +--------- +--------- %--------- | 
| 26000 |289/.707 12827.690 l27T4/.5T2 1257/.655 [2597.636 |251/.618 1243/.599 |234/.580 l226/.560 I 
! -37, l.420/* |.409/% l.385/* 1.35 7/0 [. 349 /% |.331/* 1.313/% |.295/й |.277/ж | 
|---------- %--------- +--------- +--------- +--------- %--------- .--------- +--------- +--------- +--------- [ 
| 25000 128874691 |281/.674 1273/.657 l265/.640 1258/.622 l250/.604 1242/.586 |234/,5687 |226/.548 | 
1 -35. |.405/% |.388/% 1.370/* l.352/« |.335/% [.31B/* 1. 300% |.283/% 14266/% і 
|---------- +--------- +--------- +-----+--« %Ж--------- A -- %--------- +--------- +--------- %--------- | 
| 24000 |28 7/.615 |280/.659 |273/.642 l265/.625 1257/.608 [250/.591 1242/.573 1234/,555 1226/.526 | 
| -33. 1.389/%  |.372/* [2355/8  1!.339/* — |.322/* |3057% 1.289/% 1.272/% |.256/* | 
| ---------- %--------- %Ж--------- «--------- %--------- %--------- +--------- +---------+---------#+--------- | 
l 23000 1286/.660 12797.644 1272/.628 1264/4612 |257/.595 1249/.578 |241/.581 1233/.543 |225/.525 | 
| -31. 1.373/% | .357/% 1,341/* 1.2257 * 1.3097 % |.293/% |.278/% [.262/* 1,2467? | 
|---------- +--------- +--------- #+--------- #+--------- %ж---------- %--------- +--------- +--------- +------ -- | 
I 22000 1285/.665 1278/.630 1271/.514 1204/.599 |256/.582 |249/.566 |241/.549 1233/.532 l225/.514 | 
| -29, 1,3584» 1. Зазиж |.328/ж |. 31275 |. 2971 78 l.282/* 1.267/* |.252/ш | -437/7 ( 
|---------- Ф = mr = Ел-------- %--------- d A -m +--------- +--------- +--------- %Ж--------- #+--------- | 
I 21000 12857/.631 [278/.616 1270/.501 1263/. 585 |258/.570 |248/,554 |1241/.538 |233/.521 1225/.504 | 
| -27. | „З4а/т l.330/* [.315/* |.300/* l.286/» l.272/» t.257/* 1.243 /% 1.2297» | 
|---------- +--------- +--------- %--------- %--------- — dem. Ф а %--------- %Ж--------- | 
| 20000 1264/.618 [27772603 1270/.589 1263/.573 |255/.558 |248/.543 1241/2527 1233/.511 1225/.494 | 
| -25, 1.331/% |.317/ж l.303/* l.289/* 1.275/% |.262/ж | .248/* | .233/* [.219/% | 
| A AAA e кен «ее ке a a кен кез оти са ке ме. Er ra an 

1. ЕРЕ 15 THE AVERAGE REQUIRED TO MAINTAIN HOLO-FLAPS O SPEED. 


2. 
INDICATOR TO DETERMINE 


3. АМТІ-ІСЕ COARECTION: 


WHEN ТАТ 15 SHOWN REDUCE CHART EPR 


EPR, 


«ПОВ FOR 


WHERE TAT 


IS REPLACED BY Ам ASTFRISK (жі 


ТЕ ACTUAL ТАТ 15 HOTTER THAN CHART ТАТ USE THE CRZ MODE 


ENGINE. 


OF THE TAT/ EPR 


~O1& FOR ENGINE ANO WING 


OF THE TAT/EPR 


DATA PRESENTED IS: | 


INCICATOR SHOWS A LESSER VALUE, 


USE CHART EPR UNLESS THE CRZ MODE 


TAS/MACH | 


| ЕРЕ 


— — e = = 


ATAT | 


— = = == = — — 


December 15, 1977 
PLANNING £ PERFORMANCE 


21,25,20 


THRUST SETTING CHARTS 101 TRANS Wi ALD AIRLI 


ANS WORLD AIRLINES 


HOLD-FLAPS 0 


LOW ALTITUDE 


| ALTITUDE | GROSS WEIGHT - LBS | 
| | =----- - - -- -- 170400 024 00 8 0002 00 | 
| STO TEMP | 440000, | 420000. | 400000, | 380000. | 360000. | 340000. | 320000. | 300000. | 280000. | 
|---------- %--------- Ф + ------- %--------- “--------- +--------- %--------- “--------- %--------- | 
1 25000 l288/.691 1281/.674 1273/.657 1288/.640 |258/.622 1250/6604 1252/.586 l234/.567 1226/.54й | 
| -35. 1.405/ж 1.389/% |.370/% 1.352/+ l.335/* |.318/% 1.300/ 1.283/% l.265/* | 
|---------- +--------- +--------- %---------%--------- “--------- %---------%ж--------- 4--------- %--------- | 
| 24000 (287/.875 {2807.559 l27T3/.642 1265/2625 l25T/.608 1250/.,591 12027. 573 [234/.555 1224/.536 | 
| -33, 1.389/% 1.372/% |.355/% |.3239/% [.322/* |.305/% 1.299/% |.272/ж |.256/% | 
|----------%ж--------- %--------- %--------- %--------- +--------- +--------- +--------- %--------- ---------- ! 
I 23000 12867. 460 {279/.6%% 1272/,628 {264/.612 |257/.595 |[249/,578 1241/.561 [233/.5643 |225/,525 | 
| -31. pas |.357/* {.341/" |.325/% |.309/ж 1.2923 /% 1.218/% 1.262/% 1-246/*% | 
|----------#--------- %Ж--------- +--------- +--------- +--------- %---------ж--------- “--------- “--------- | 
I 22000 1285/2646 |278/.630 1271/.614 1264/, 599 1[256/.582 1249/.566 12417. 549 12337.532 |225/.514 | 
! -29, 1,358/% l.343/* ].32B/* 1-312/* 1,297/% l.282/* 1,267/* 1.252/% 1.2377/% ) 
|---------- ғ--------- “---------- к--------- %ж--------- “--------- 4 u. %ж---------ж--------- tar. | 
| 21000 1285/.631 1278/.616 1270/.601 1263/.586 |256/.57T0 1249/.554 |[251/.538 1233/2521 1225/.504 | 
І -27. |.344/% 1.3307% |.315/% l.300/* 1. 285/ ж |: 272/ж 1. 251/* 1.243/* |.228/* | 
|---------- ғ--------- +--------- +--------- +--------- +---------#---------+----«---- “--------- “--------- | 
i 20000 | 28%4/.618 {277/.603 1270/.589 |253/,573 1255/.558 124872543 1241/2527 12337.511 [225/.494 | 
| -25. l.331/* | .317/* [.303/* l.289/* |.275/% 1.262/w | .дай/» 1.233/* | .219/* | 
|---------- +--------- +--------- %ж--------- +--------- +--------- %-“------- “--------- %--------- 4--------- | 
| 19000 t283/.605 1276/.591 1269/,.576 |25Ь2/.582 |255/.547 1248/.532 1240/.516 |233/.500 |225/.484 | 
| -23. 1.318/* 1.305/% 1.292/% |.279/% |.255/% i» 252/* 1.238/% | .225/* | 2117 I 
|---------- %--------- «--------- %-----“---- 4--------- %---------ж--------- +--------- +---------#---9----+ | 
I 18000 1283/.592 1274/.578 1269/.546 1252/.550 [255/.536 12487. 521 1240/.506 1232/.^90 1225/2474 | 
f “21. 1.306/% | .294/* 281/% |-268/* l.256/* 1: 243/% (.230/% |.216/% 1.293/% | 
|---------- +--------- +---------+#+--------<- +-------«- ф---------#-+--------« +--------- +--------- Hamm | 
| 17000 |282/.580 1275/.566 1268/.553 1262/,539 1255/,525 1267/6511 [240/.494 1232/.481 1225/,465 | 
| “19. l.295/* 1283/8 |.271/% 1.259/ ж l.246/* l.235/* 1.22177 1.208/% |.195/% | 
І---------- %Ж---------%--------- do ee +--------- жЖ--------- %---------%--------- +--------- +--------- | 
| 16000 |282/.568 127576555 l268/.,542 [261/,529 (254.515 {247/501 12407. 86 {2327.271 |225/.456 | 
| -iT. 1.2044 1.273/% {.261/* 1.249/% 1.237/% l.225/* l.213/* | -200/* | .1B8T/* і 
|----------»---+«----- +--------- ғ--------- +--------- “--------- +--------- %Ж--------- ғ--------- +-------.-- i 
| 15000 1281/. 557 |275/.54% |258/.531 1261/.518 1254/.505 124772491 1240/.477 [232/.462 | 2257.447 | 
| -15. |„27%/% 1.263/% 1.252 /% |. 2607 % I.229/% ]1-217/* .205/% 1.192 /% |.179/ж | 
|---------- %Ж---------- +--------- +--------- ж--------- к--------- ж--------- +#=——— ==. -- 4--------- %--------- t 
| 14000 1281/.546 1274/.534 |258/,521 1261/.508 1254/.495 1247/.482 (240/.468 1232/.453 12246/.438 | 
I -13. 1,265/* | .254/* |.243/ж 1.232/% t.220/* |.209/% |.197/ж 1.185/% |.172/* ! 
|---------- +--------- +--------- R—-—------ +--------- +--м------ +--------- +--------- +--------- %--------- | 
| 13000 [281/.535 [274/.523 12688/.511 (1261/.498 1254/.486 [247/.473 1240/.459 |232/.445 |224/,430 | 
[ -11. 1.255/% | .245/* l.234/* [.223/* 1.2127? ].201/* l.189/* 1, 170/9 |.165/% 1 
[---------- +--------- Ж---------- “--------- ж--------- %---------- +--------- +--------- +--------- “--------- i 
| 12000 [280/525 |274/.513 1267/.501 1261/,489 1254/,477T [247/,466 |240/.450 1232/.436 |224/.422 | 
| -Ja 1,.246/* 1.236 /* 1.226/% {.215/" 1.205/4 | 1947» 1.192/% 1.171/5 |.159/% | 
І---------- %Ж--------- 4--------- +--------- %Ж--------- +--------- %--------- +--------- +--------- +--------- | 
I 11000 1280/.515 |274/.504 1267/,492 1261/.480 1254/.460 1247/.455 [239/.442 |232/.428 [224/.414% | 
1 -7. 1.239/% 1.228/% 1.218/% і.207/% 1.197 7% 1.186/% 1217576 | 1657» |.153/% I 
|---------- %--------- *===—=———— ғ--------- 4--------- +---------»--------- be "9 +. +--------- | 
| 10000 1280/ „506 |[274/.494 1267/.483 1280/.471 1254/.459 12477.44 1239/2433 1232/2420 1224/.404 | 
! -5. 1.229/% і.220/ж .210/% |.200/% | тази» |.179/% | „168/» l.157/* |.147/% ! 
|---------------------------------------------------------------------------------------------------- | 

1. EPR 15 THE AVERAGE REQUIRED TO MAINTAIN HOLD-FLAPS Q SPEED. 

2. AMTI-ÍC* CORRECTION: 

USE CHART EPR UNLESS СВ? MODE OF THE TAT/EPR INDICATOR SHOWS А LESSER VALUE, 
DATA PRESENTEO IS: | ТАЗИМАСН | 
| EPR/ | 


Ar _ — зла. m ЖЫН мыт dar т 


December 15, 1977 
PLANNING & PERFORMANCE 


1011» 


2-ENGINE LONG RANGE CRUISE 


FLIGHT HANDBOOK 
ANS WORLD AIRLINES 


21.25.21 


THRUST SETTING CHARTS 


HEAVY WEIGHT 


~ ---- MR Q KK ll. LLL nn i -- 


| ALTITOME | GROSS WEIGHT - 185 

l TEN ят aaa nr a 
t STD TEMP | 440000. | 430000. | 420000. | 410000. | 400000. | 390000. | 380000. | 270000. | 360000. 
|----------%--22222-шж---------ж---------%---------%---------ж---------%---------%---------4---22.... 
| 25000 | | 1 | і 1 | | 298/,712 1245/.705 
| -35, | ! ! | | | | 1.569/+ 2 1.557/% 5 
|---------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- +--------- pee =-=- 
| 24000 | | | | | 1з95у.714 1302/.708 |299/.701 1296/ „694 
| -33. | | | | | 1.573/+ 2 1.562/% 5 1,551/+ T 1.539/*10 
|---------- +--------- +#--------- +--------- +--------- +--------- +---------+--------- +--------- +--------- 
I 23000 | | | | 1309/.710 |305/.703 1303/2697 1300/.590 1297/,683 
! -21. ! | 1 | |.555/% 4 1.555/+ 7 1,544/+10 | 533/212 | (521/015 
|---------- +--------- +--------- +--------- +--------- +--------- +--------- %---------%ж---------%--------- 
! 22000 | | i 1313/.705 1311/.699 |30T/.693 |304/ „686 13017.79 12977. 671 
| -29. | | 1 |.5568/+ 7 1.541/% 9 |.537/412 1465267414 1.516/+17 1.503/+19 
| ---------- +--------- +--------- — “---------%--------- +--------+ +--------- +--------- +------- - 
! 21000 | | 1318/.701 13157. 695 1312/0688 1308/.6831 1305/.674 ]301/.667 |298/.859 
| -27a | 1 1.550/+10 145507612 | 5307+14 |.519/%17 1.508/«19 |.497/+22 1.488/%24 
| ---------- %--------- %жЖ--------- +---------#--------- +--------- +--------- +--------- %---------%--------- 
I 20000 1425/.702 1322/.696 |319/, 650 1316/2684 1312/.677 1309/.670 1305/.662 1302/4655 12987. 447 
| -25. 1.552/+10 |.542/%12 1.533/+15 |.523/>17 l.512/*19 |.502/ +21 1091/24 1.280/ +20 | .469/+28 
|---------- %--------- %Ж---------Ф--------- %Ж--------- %--------- .---------ж---------ік--------- +--------- 
| 19000 1326/.691 1323/.685 1320/.619 13167.672 1313/.665 |309/.658B 13087. 651 13027. 644 1298/.636 
| 223, 1,535/+14 |.525/+16 |.515/«19 1.505/*20 1.495/%22 1.484/+25 l.4+74/+28 1.463/%30 |.453/% 
%----------%---------%---------ж---------Жж---------ж--------- +--------- #=————— MMM +--------- 
Г 185000 1327/.680 1323/.676 1320/.667 1317/.660 1313/.654 |310/.6%7 [306/.640 130372632 1299/.625 
| -21. 1.517/+18 1.508/%20 1.498/+22 | „+ ВВ/+24 1. 478/+27 (.468/429 1,458/+31 |.447/* 1.437/%* 
j---------- %---------%--------- %--------- +---ч-----+----- a +--------- +--------+ +--------- +--------- 
-i 17000 1327/,669 13287. 642 1320/.456 1317/. 649 13147662 1310/2635 1307/.628 1303/.621 1299/.614 
1 219, 1,500/+22 1.491/+24 l.481/*2&4 1.471/*2B |.462/+30 |.452/+32 |.442/# 1.432/ш | .522/* 
|---------- 4--------- +---+----- %--------- %--------- +--------- +--------- +--------- “--------- %--------- 
| 16000 |327/.657 1324/.651 1321/.644 1317/.638 1314/.631 1310/.624 |ЗОТИ „618 1303/.610 1300/.803 
f -17. |.483/*25 1.474/+28 |.465/+30 |.455/+32 |.%4а/%3% 1. 436/% | -527/* |.417/* |.407/* 
|---------- +--------- %--------- %--------- +--------- +---------+----««--- +--------- +--------- +--------- 
| 15020 |З2ВИ „648 1325/.640 [321/.633 1318/.627 |314/.520 12117. 814 |307/.60Т |304/.600 1300/.593 
t -15. l.467/*29 l.458/*32 1.449/+33 |.440/+36 |.431/* |.421/ж 1.612/% 14402/% |.393/ 
І---------- ж--------- %Ж--------- +--------- +--------- +--------- %Ж---------ж---------ф--------- +--------- 
| 14000 1328/.635 |325/.629 la22/.823 1318/.616 1315/.610 1311/.503 1308. 596 13087. 589 [300/,.582 
1 -13. (1452/1133 | 24637435 1.434/+37 |.425/+ 39 ],416/% 1.40 7/% 1.398/" | „Зав/+ | „ЗТ?ВИЖ 

| ----------%---------?%Ф--------- +--------- +--------- +--------- %--------- +--------- +--------- +--------- 
| 13000 1329/ 62% 1325/ 618 1322/.612 1319/.606 1315/.599 1311/.593 1308/.586 |304/.579 |300/.572 
| -11. 1.426/+37 |1.%28/%39 1:819/%41 {.410/* 1.402 /% 1. 393/» |.3Bá / š 1-375/% 1.365/* 
|---------- +--------- %---------%--------- “--------- %---------%ж--------- %---------%--------- %--------- 
| 12000 1329/.614 1326/.608 1322/.602 f319/.596 [315/.589 13127. 583 |1308/,576 13087. 549 [3007.562 
| -9. 1.922/жа0 |, 413/+42 1.405/% |.39%4/% 1.388/% 1.37978 1.370/5 1.36178 | .3527/% 
|---------- %--------- +---------+--------- %ж---------ж---------Ж--------- #———————— + += = ——— 
| 11000 t329/.604 13257. 596 13237. 592 1319/.585 13187. 579 13127. 572 13087.566 13087. 559 |300/,552 
| -7. 1.407/+44 |.344/% 14391 /* |.382/% |.374/% !. 3464/8 |.35Т/ф PECITE 1 „Забиж 
|---------- &--—------- +--------- A = +--------- +---------#--------- +--------- +--------- %--------- 
I 10000 (330/.594 |326/.588 |323/.582 1319/.575 1316/.569 13127. 562 |308/.,556 [3047.549 |300/.542 
I -5. 1.3949 [.385/* 1.3777% 1,369/% 1,361 /2 |,353/* | .344/5 1.336/% |.328/* 
І------------“-----------------------“------------------------------------------------------------.... 

1. EPR 15 THE AVERAGE REQUIRED TO MAINTAIN BEST ENGINE OUT SPEED. 


САТА PRESENTED ІЗ: 


t [A5 
| EPR 


/MACH | 
/TAT | 


— == — s -— лын m m € 


„008 FOR ENGINE, 


TAT 15 THE LIMETING TEMPERATURE OF MAX CONTINUOUS THRUST FOR EPR SHOWN. 
АМТ 1 -1СЕ CORRECTIONS 
WHEN TAT 15 SHOWN REDUCE CHART EPR 


.014 FOR ENGINE ANO WING 
WHERE TAT 15 REPLACED Ву AN ASTERISK (w) USE CHART EPR, 


21 25.22 101 FLIGHT HANDBOOK December 15, 1977 EN 
THRUST SETTING CHARTS TRANS WORLD AIRLINES PLANNING 4 PERFORMANCE 


2-ENGINE LONG RANGE CRUISE LIGHT WEIGHT . 
|-------------------------------------------------.-...-...-..-.-..-.-.....-.....--..-.-.-.....-..------.---------------- | 
i ALTITURDE 1 GROSS WEIGHT - LBS | 
| |------------------------.--------------------------------- --------------------------------- 
| ST TEMP | 360000. | 350000. | 340000, | 330000. | 320000. | 310000. | 300000. | 290000. | 280000. | 
| ---------- %--------- ф--------- 4-- ——— %--------- +--------- hor = +--------- .--------- %--------- | 
і 33000 | | | | | | | | |258/.733 | 
! -50. | ! 1 ! 1 | | і |.804/-12 | 
| фф а а a ee а а аф а аф e re en | 
! 31000 i | 1 | 1 | |25Ь8/,727 12647.718 217.709 | 
i “46, Í 1 | t | ! 1.594/- 7 [.579/- 3 1,564/+ 1 | 
| ---------- %--------- .--------- %--------- .---------- ғ---------- +--------- +#--------- +--------- +--------- | 
! 29000 | | | | (277/.720 1і27%/,712 1270/,704 l26T/.695 |263/.686 | 
l -а2. | | | | 1.383 /- 2 1.569/ж 1 |.555/+ 4 |. бариж 7 |.527/e11 | 
|---------- ж--------- +--------- #+--------+- +--------- +--------- +--------- +--------- +--------- #+--------- | 
| 28000 | | | [2817.716 1279/.709 |275/.701 l271/.692 (2687.684 | 2647, БТА | 
| ~40. | | ] 1.5777 0 1,564/+ 3 1,550/ж 6 |.537/% 9 1.523/*12 1.508/* | 
І----------%ж---------.---------ж-.-------4---------.---------ж---------Ж---------%---------ж---------| 
| 27000 | і 1286/. 713 |283/,705 1279/7. 598 1277.589 1272.681 1258/.671 |264/.561 | 
| -38. | I 1.570/+ 1 |.55B#+ 4 1.545/¢ 8 |.532/*10 |.518/+13 ).504/2 |.489/% | 
І---------- ж--------- %--------- +--------- +--------- +--------- .--------- 4----------- ф--+------- +--------- | 
| 24000 | | 290/.709 1281/.702 |294/.694 1280/.686 1277/.67B 1273/.668 [268/.559 |264/.649 | 
| -37, 1 һ.5е4/% 3 |.552/+ 8 1,539/+ 9 |.527/+ 12 |.513/+15 l.500/* | .4B6/%* |.471/% | 
|---------- +------- n ----=- на Ж---------- ж--------- Ж---------- +--------- +--------- +--------- +---------. | 
| 25000 |295/.705 1292/.59B 1288/.891 1285/.683 1281/,674 1277/.665 [273/.656 1269/.647 |265/.631 | 
| -35, 1.557/+ 5 |. баль B [.534/+10 1.521/+13 [508/416 |,495/+19 |.482/% | .468/* |.454/% | 
|---------- ж---------- +--------- +--------- +--------- +--------- +--------- +--------- homo Ф ——————-—-— 1 
I 24009 !236/.694 1293/.687 |289/.57T9 1285/.671 |281/.662 |27T/.653 |273/.6*54 |269/.635 |265/.625 | 
І -33. 1.539/+19 |.528/*13 |.516/+15 1.503/+18 |.490/+21 |,477/* | 464/% |.451/ж | ,*38/* | ~ 
|---------- ж--------- t- -= ж--------- %--------- %--------- +--------- +--------- %--------- ж--------- - 
| 223900 12977 „683 ]293/.675 |290/.587 [2867.659 12827.850 |278/.6491 1|278/,832 1270/.623 |265/,614 | 
| -31. !.521/*15 1.510/+17 [.497/*20 1,485/+23 |.473/2 1.480/% | ,44B/* | ,435/% 1.%22/ж | 
| ---------- +--------- “--------- .--------- — nF +£#——— — ж%---------- + -- -- +--------- boom ee | 
| 22000 |297/,671 1294/,663 |290/.655 1285/.647 |282/.638 1278/.630 |274/.621 1270/.612 1266/.493 | 
і -29. 1.503/+19 |.492/+22 1.480/+24 [4468/6 [„&5&/» PETETA. [.432/= |.419/% PETT | 
|---------- %--------- +--------- +--------- %--------- +--------- +-------- +--------- +--------- --------- | 
I 21020 [298/.659 1294/,651 1290/.643 [2867.635 |282/.627 |278/.618 1274/.610 1270/.601 1|1256/,592 | 
I -27. |.4B85/424 |,474/*27 |.463/# [2452/8 PETITE. 1,428/* 1.416/ж 1.404/8 | ,391/* | 
|---------- %--------- %--------- %--------- %--------- %--------- +--------- +--------- %--------- Ф а | 
i 20000 |2987, 547 1294/.640 1291/.632 |287/,062% 1282/.616 1279/2607 1275/.599 1270/.590 1266/.581 | 
І -25. і,469/ж28 |,458/% |.447/% 1.436/% PETETA |.513/* | .501/m | .389/* 1.37Т/9 | 
І---------- +---- - ---- %Ж--------- %Ж----------- +--------- +--------- +--------- +--------- +--------- %---------- | 
| 18000 |299/.825 1295/.517 1291/2610 1287/.602 l283/.594 1279/.586 |275/.577 |271/.56B 1266/,559 | 
| -21. 1.437/% | .42T/* {„#1&/* 1.405/% |. 395 / > 1.383 /% 1.3727/% 1.361/™ 1,249 78 | 
І---------- +--------- %--------- Ф on +--------- dom +--------- %---------- к--------- +--------- | 
| 16200 | 300/.803 1296/.596 |292/.588 1288/.581 [284/.573 1280/.564 1275/.556 |1271/,547 1268/.539 | 
i -17a l.407/* 1.397/% 1.3877/% 1.3777 [,366/* |.355/ж |.345/% 1.334/% 1.3724/0 | 
i — +--------- +--------- %--------- +------.-- %--------- +-—— i Á +--------- +-----...-- .--------- | 
| 14000 1300/.582 1296/.575 1292/.558 |288/,550 1284/.552 |280/.544 |275/.526 |271/,527 |267/.519 | 
| -13. 1.379/7 | .359/% |.359/ж |.350/ж 1.3%0/% [.330/* 1.320/» 1.311/ж 1.301/ж | 
|---------- %--------- +--------- Ж--------- %--------- +--------- %--------- +--------- +--------- +--------- [ 
| 12800 13007.562 1296/.555 |292/.541 |2Н8/,540 1284/,532 1280/2524 12767,517 |271/.509 1267/,501 | 
| -9, l.352/* | ,343/* 1.334/% 1.325/» |.31%6/% |.307/* | .29B/* l.2859/* 1.280/% | 
|---------- +--------- %--------- +--------- #--------- +--------- %--------- += --=----- к--------- %--------- | 
| 10000 1300/.542 |298/.535 |292/.528 |288/.521 1284/.513 |280/.506 |276/.%99 |272/,491 1268/.484 | 
| -5. |.328/* 1.319/2 |.311/^* 1.303/* 1.294 /* |.286/» |.278/ж |.270/% |.251/% | 


i. EPR IS THE AVERAGE REQUTREO TO MAINTAIN BEST ENGINE OUT SPEED, 
2. ТАТ 15 THE LISTTING TEMPERATURE SF MAX CONTINUOUS THRUST FOR EPR SHOWN. 
3. ANTI-ICE CORRECTION: 
WHEN ТАТ 15 SHOWN REDUCE CHART EPR .00B FOR ENGINE, „014 FOR ENGINE AND WING 
WHERE TAT 15 REPLACED BY AN ASTERISK (e) USE CHART FRR, 
DATA PRESENTED 15: |  TASZMACH | 
| EPR/TAT | 


August 14, 1978 1011 FLIGHT HANDBOOK 21.25.23 
PLANNING € PERFORMANCE TRANS WORLD AIRLINES THRUST SETTING CHARTS 


2-ENGINE INOPERATIVE (MAX CONTINUOUS) 
7 DRIFT DOWN / TOTAL RANGE CAPABILITY 


DRIFT DOWN 


33,000 
31,000 
371,300 29,000 
371,000 27,000 
25,000 
23,000 
21,000 
19,000 


e 


13,000 
11,000 


NAUTICAL 
AIR MILE 
RANGE 


FUEL 
REMAINING 
(X 100 #) 


| аво 11.000 1,450 |1, 
716 | 740 


The data presented is valid for temperatures as hot as 
ISA + 9°C. Anti-ice EPR reduction is unnecessary. 


(7025) 


21.25.24 1011 FLIGHT HANDBOOK August 14, 1978 
THRUST SETTING CHART TRANS WORLD AIRLINES PLANNING & PERFORMANCE 


2-ENGINE INOPERATIVE MRC 


I ALTITUDE. d GROSS WEIGHT — LBS | 
| |-------------------------------------------------------------------------------- 
| STD TEMP | 360000. | 350000. | 240000. + 330000. | 320000. | 310000. | 300000. | 299090. | 
І---------- +--------- +--------- .--------- 4--------- %--------- %--------- %--------- %--------- | 
| 15000 | | | i | | | | | 
| -i5. | ¡ | | | | | | | 
|----------%---------%ж--------- #<-------- +#--------- +--------- +--------- pe #<------7 7 | 
| 14600 | | | | | | | | | 
| -13. | | | 1 | | | { | 
І---------- “--------- %Ж--------- к---------- +--------- +--------- += M к---------%--------- | 
I 13000 i l | | | | | ) | 
і 11. | | | 1 | J | | | 
---------- +----- + ++ +I 
J 12000 | | | | | | | 1234/.440 | 
| -9, | | | | | 4 | |.546/+13 | 
|—-------—- +--------- “--------- %--------- +--------- %--------- Ф  — oo +---------| 
| 11000 i І | | | | |238/.а38 1234/.431 | 
| =P. | | | | | | 1-543/414 1.525/*18 | 
і“--------- “--------- “--------- £——— Á +--------- +--------- #--------- +--------- .--------- | 
| ladon | | | | j | 1238/.430 |234/.423 | 
| -5. 1 | І | | | ]-522/*18 |.505/»22 | 
|----------- %--------- +--------- “-------- %--------- %--------- .--------- ---------- %--------- | 
| 9n00 | l | | | 1241/.429 |237/.а22 |233/.415 | 
I -3. 1 | | | | 1.519/+19 ].502/*23 |.+86/+26 | 
| ---- --- + tT n n 
| Annn | | | | 1245/.427 |251/.521 [2397/2414 1233/.407 | 
| -la | | | 1 |.516/%20 1.500/*24 |.483/+27 |.%67/%31 | 
|---------- “--------- t—-—— == %--------- %--------- +--------- %--------- «--------- +------- -- | 
| 7000 | | | l249/.426 |245/.419 |241/.%913 1237/.406 1233/,399 | 
! 1. I | | 1.512/+21 |.496/+24 1|.981/»2Н8 |.465/+31 |.449/+35 | 
1---------- “--------- “---------- 4--------- “--------- %--------- “--------- f +--------- | 
1 6000 і 1 1 1249/,4189 1245/.412 1241/.405 12377.398 |233/.192 | 
і 3. | | | |. а93/+25 [2479/4258 |.463/+32 | 447/435 |.432/+39 | 
І---------- ж--------- E —— -- .--------- %--------- ---------- “--------- +--------- +--------- | 
| 5000 | | [252/.415 1248/2410 |244/.404 |241/.398 ]237/.391 1233/,394 | 
j 5. | | 1.489/+26 |.475/«29 |.460/+32 |.545/*36 1.430/*39 |.416/+43 | 
| ---------- “--------- +--------- %--------- +--------- %ж--------- “---------- к-------------- “---------| 
| 4000 ] 1256/.415 1252/.409 (2494/2403 1244/.396 1240/.390 1236/.384 1232/.377 | 
) r. | 1.485/%27 |.471/+30 |.457/+33 |.443/+36 |.429/+40 |,414/+42 1240077 | 
|---------- +--------- .“--------- HE == +--------- “--------- %--------- “---------%ж---------- | 
i 3000 1259/.413 1255/.407 1252/.401 1248/.395 |244/.389 1240/2383 |236/ „376 1232/.370 | 
| 9. 1.481/+17 1.467/+31 1.454/+34 |.440/+ 37 [.426/+41 |.412/+44 |.398/ тең |.384/* | 
|---------- +--------- +--------- +--------- +--------- “--------- +#+--------- km A +--------- 
| 200n l259/.405 1255/2400 1251/.394 |248/.388 |1244/.382 1240/.376 1236/.369 |232/.363 | 
l 11. 1.463/+32 [6450/4435 |. 8 37/+*3R |„424/+41 |.410/+45 ],397/*89 |.3B3/%8 |.370/% | 
|----------»---------+--------- bs +--------- +--------- ғ%---------%ж---------ж---------| 
і Laan |259/. 393 1255/. 372 1251/.387 1247/.391 1244/2375 1240/2349 |236/.363 1232/.356 | 
l 13. |.440/+36 1,433/+39 |.421/+42 1.409/+46 |.395/+49 ].392/% 1.36975 | -35674 | 
|---------- #---------#--------- +--------- #------ ++ 
| + |258/.391 |255/.385 1251/.379 |247/. 374 1243/.368 1239/.362 |235/.355 1231/.350 | 
! 15. 1.430/+40 1.410/+43 1.405/+47 1.392/+50 1.380/+53 |.367/* 1.355/% |. За2/% | 


|-----------------------------------------------------------.----------------------------..- і 

i. LPR 15 ІНЕ AVERAGE REQUIRED TO MAINTAIN BEST 2 ENGINE OUT SPEED. 
2. ТАГ 15 THE LIMITING TEMPERATURE OF MAX CONTINUOUS THRUST FOR EPR SHOWN. 
а. АЧТІ-ІСЕ CORRECTION: 

WHEN TAT 15 SHOWN REUUCE CHART EPR „008 FUR ENGINE, „014 FOR ENGINE AND WING 

"HERE ТАТ IS REPLACED BY AN ASTERISK (ж) USE CHART EUR. 
DATA PRESENTED 15: |  IAS/MACH | 

| EPR/TAT | 


December 15, 1977 1011 FLIGHT HANDBOOK 21.25.25 
PLANNING & PERFORMANCE TRANS WORLD AIRLINES THRUST SETTING CHARTS 


MAXIMUM CONTINUOUS (ENGINE OUT) CLIMB 


тесе — MM — — == — аль нн а te жәе ee ee eee ee ee ee ee ee ee ee -- 2 -- -- -- -- - -- ---- 


| ТАТ | PRESSURE ALTITULE - FEET | 
| DEG 7020222700000 2-02 22.2222... 0.0.0 | 
| € | O | 5003 | 10000 O | 5000 | 10000 6 ! 5000 1 10990 | 
|-----+--------- +--------- %---------%--------- “--------- %---------ф--------- %--------- %--------- | 
| | 200 KTS | 200 «TS | 200 КТ5 220 KTS | 220 KTS | 220 KTS 240 KTS | 240 KTS | 240 KTS | 
|----- +--------- %--------- %---------ц--------- %--------- %Ж---------ц4--------- %--------- %--------- | 
| 40 l.436/90.5 .431/40.6 .6434/90.6 „429/908 2.432/90.B „427/91.0 | 
| 38 1.445/90.7 „440/90,9 2443/90.9 .637/91.1 .440/91.0 .435/91.3 | 
| 38 1.453/91.0 .448/91,2 4а51/91.1 .446/91,3 -449/91.3 .444/91,5 ,4аа2/92.01 
|----- %--------- “--------- %---------4--------- %--------- %---------%--------- %--------- ж--------- | 

34 [.461/91.2 .457/41.% -460/91.3 .455/91.6 .451/91.9].458/91.5 .453/91.8 .451/92.21 


| 

| 32 |.470/31.4 .465/91.5 2461/5 2.08 489/91. .463/91.8 .4650/92.2].566/91.8 .4682/92.0 259/492 25] 
| 30 |.478/91.7 .4T4/91.9 .470/92.2].474/91,7 .472/92.1 „469/92.4.467/91,5 .471/92.3 ~469/92,7 1 
[——2--—+-—--—------#--—------+--—------#—--.—-—..-——-+------——--+---------—--------—+-—-—-—--—--.+--——-—----- j 
| 28 1.481/91.5 .483/82.1 .479/92.4].475/91.4 .4Bi/92,3 „478/92.78,467/91.2 .4802/92.5 „4787/93.0] 
| 26 1,481/S1.2 .891/92.4 „488/92. 1].474/9l.1 . 990792,6 „487/92.9й.467/90.9 .489/92.8 .а87/93.,2| 
| 24 |.481/50.9 .500/92.6 .497/92.9,474/90.8 „499/92.8 .496/93.20.46 7790.65 .498/93.0 .а95/93,5) 


| 22 1.481/50.8 .509/92.9 .506/93.2|.47%4/90.5 .508/93.1 ,505/93.5.467/90.3 .502/93.0 ,505/93.7]| 
| 20 1.481/90.3 .516/93.0 .515/93,5].474/90.1 .510/92.9 .515/93.7].45T/S90.0 .502/92.7 «215/94.0| 
| 1B 1.481/90,0 .516/92.7 .524/93,85].474/89.8 .510/92.5 .524/954.0 .467/89.7 2502/9263 ¿924/94 31 
[-----4---------4-------2--24--2----2--46---------£---------&.-.------- ---------+--------- #--------+ | 
| lo !.481/89.7 .516/92,4 4533/94. 08 474/89,5 .510/92.2 .533/94.36 487/89.4 .502/92.0 .533/94.6) 
| 14 1.481/89.% .516/92.1 .542/94.,3].574/89.2 .510/91.9 .542/94.6]0.467/89.1 .502/31.7 .534/94,61 
| 12 1.484/89.0 .516/91.8 „551/94. 61. 4747/88.9 .510/91.о .546/94.6.467/88.7 .502/91.4 „53979431 
|----- +--------- %--------- +---------В--------- +--------- %---------%--------- %--------- %--------- | 
| 10 1.481/88.7 .516/91.4 .553/94,4]].474/89.6 .510/91.3 „546/94, 21.46 T768.%4 „5027/91. 339/94 0! 
1 B |.481/88.,4 „516/91.1 „553/94, 1. 474/86.3 .512/90.9 .546/93.9]0.467/88.1 .502/90.7 949/93. 
| 5 |1.481/88.1 .516/90,B „553/93, 1]-474/88.0 .510/90.6 ,546/93.6]0.4457/87T.8 .502/50.4 4539/93.3| 
|----- “--------- “--------- %---------%--------- +--------- %“---------%--------- %--------- %--------- | 
| а |.481/87.8 4516/90.5 „553/93. 4. 474/87,6 .510/90.3 .546/93.2  4о7/87.5 .502/90.1 .5>39/93.0| 
| 2 1.481/87.5 „516/90.1 .553/93.1].474/87.3 .510/90.0 „546/92.9Щ.467/87.2 .502/89.8 .539/92.461l 
| 0 [.481/87.2 .516/89.8 „553/92, 1.474/97.0 .510/89.6 „546/52.5Щ.467/86.9 .502/239.4 .539/92.31 
|----- +--------- +--------- +---- - - - - - 1-- – --- --- %--------- “---------%--------- %--------- Ф | 
| -2 1.481/86,8 „516/89.5 .553/92.4].474/86,7 .510/89.3 .546/92.2.467/86.5 .502/89.1 4539/%2.01 
| -4 (.4B1/B625 .516/99.1 .553/92.0].474/86.4 .510/89.0 .546/21.9]0.467/85.2 .502/88.8 .539/91.6| 
| -6 |.%81/86.2 „516/88.8 „553/91. 7.474/86.0 .510/88.6 „540/91.5й.467/85.9 .502/88.5 2539/9123] 
|----- %--------- %--------- “---------%--------- %--------- +---------{---— –––-– – – +--------- “--------- | 
| -8 1.481/85.9 .516/88.5 ,553/91.48.478/85.7 .510/88.3 .546/91.2]0.467/85.6 .502/8B,1 .-539/90.%1| 
| -10 1.481/85,5 .51Ь/88.1 „553/91, 04. #74/85,4 .510/88.0 .546/90.8]0/.457/85.2 .502/87.8 .539/90.61 


o oO a O же. O GE GER ee нае — — — _ же eee ee e наи. лаш. жит. ааа — — — = << A A << —- = s — — ee 


IF ANTI- ICE ON, REDUCE EPR FOR ENGINE BY „008, FOR ENGINE ANC BING BY „Ols. 


DATA PRESENTED 15: I EPR/NI | 


December 15, 1977 1011 FLIGHT HANDBOOK 21.30.01 
PLANNING & PERFORMANCE TRANS WORLD AIRLINES PERFORMANCE CHARTS 


RELATIVE BEARING - WIND TO RUNWAY 


REPORTED WIND DIRECTION 
Lint 110 120 lid 14 boi 160 170 180 i b 300 31. 320 1140 


gp lug [1м 126 130 
чо 100 150 кеш 
5g sn 109 110 
T BD Чїй Ing 


EE 


bu 
an 

TE 
llu та ay 80 
120 110 LR "n 


lau 124 116 1060 


INSTRUCTIONS: ENTER RELATIVE BEARING TABLE AT RUNWAY NUMBER AND READ WIND 
RELATIVE BEARING UNDER REPORTED WIND DIRECTION. 


21.30.02 1011 FLIGHT HANDBOOK December 15, 1977 
PERFORMANCE CHARTS TRANS WORLD AIRLINES PLANNING 4 PERFORMANCE 77” 


EFFECTIVE AND ACTUAL WIND COMPONENT — 


= ™ 


я 97 | „РЧ 
| ( ~ T ACTUAL WIND 
|2455 


40 


COMPONENT 
35 
«t 
«e 
ef ot 
qu ” 
30 
a 
š Ë 
а 25 es 
< ENTER WITH STEADY WIND, 
PROCEED TO THE RELATIVE BEARING 
LINE AND READ THE ACTUAL AND 


EFFECTIVE WIND COMPONENT. ra 
THE EFFECTIVE WIND COMPONENT 
COMPENSATES FOR CROSSWIND DRAG 


20 


ENTER WITH PEAK GUST TO FIND CROSS- 


15 WIND COMPONENT. 


10 


EFFECTIVE WIND 


Bam. 4 
АА 
ma 

| 


TAILWIND 


10 


е | 
IT 
| MAXIMUM ACTUAL 
dun TAILWINO COMPONENT 
ғ 
о 35 


3 


CROSSWIND COMPONENT 


21.30.03 


PERFORMANCE CHARTS 


FLIGHT HANDBOOK 


1011 TRANS WORLD AIRLINES 


ee = = = = eee eee ee ee ee ee —  — ee — шт = шш = = шш лы = ша ша шш = eee n -—  — шш вл = шш = 


PLANNING & PERFORMANCE 
TEMPERATURE CONVERSION 


December 15, 1977 
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RANGE CAPABILITY 


1-ENGINE INOPERATIVE (25,000 FEET/20,000 FEET) 


FUEL GROSS WEIGHT 

ВЕМАІМІМС [390.000 | 380.000 370,000 320,000 
/1690 | 1890/1725 | 19350760 | 10100402007 

1580/1470 | 1600/1500 | 1625/1525 | 1650/1550 | [| | 


190 | 1300/1215 | 1320/1240 | 1340/1265 | 1360/1290 | 1385/1305 | 1410/1320 | 1440/1335 
40,600 1020/ 965 | 1050/ 990 | 1070/1005 | 1090/1020 | 1110/1035 | 1130/1050 | 1150/1065 


30,000 / 700| 760/ 715 775/ 730 790/ 745 B10/ 760 825/ 770 840/ 780 855/ 790 


3-ENGINE (14,000 FEET/10,000 FEET) 


FUEL GROSS WEIGHT 
REMAINING | 390,000 380,000 370,000 360,000 350,000 340,000 


70,000 2 3670/1600 | | |l ^ |] | - 
= 1330/1225 | 1360/1255 | 1390/1285 | =f 


1100/1020 | 1120/1040 | 1140/1060 | 1165/1080 


1. To determine nautical air mite range, intersect fuel remaining with present gross weight. 
Range is based on Long Range Cruise thrust or 1-Engine Inoperative Long Range Cruise thrust. 


2. 2-Engine inoperative range capability is in Section 25 of this Chapter. 
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TAKEOFF DATA 
CHART DESCRIPTION 


Takeoff performance charts are provided for all 
authorized runways. They contain all the required 
performance data for takeoff except thrust setting 
informaiion. The charts are divided into two sec- 
tions: takeoff data and the takeoff data worksheet. 
Takeoff data can be further subdivided into four gec- 
tions: weights, speeds, associated information, 

and notes, 


The weight section consists of a Temperature column, 
a Rwy Zero Wind column and a Climb Limit column: 


The Temperature column covers the usual span 
of temperatures up to the airport maximum 
operating temperature. 


The Rwy Zero Wind weight column is used to 
determine the runway limit weight. It accounts 
for runway length and gradient, airport elevation, 
brake energy limitations, and obstacle clearance. 
If sufficient obstacle clearance cannot be provided 
utilizing the standard takeoif profile, a turn will 
be specified on the chart. All turn calculations 
are based on initiating a 15° banked turntoa 
Specific heading at 300 feet above the ground. 


The Climb Limit column reflects the maximum 
weight at which the aircraft can satisfy the mini- 
mum FAA climb requirements for the station 
elevation and associated temperature. 


In some cases, runway condition and climb per- 
formance is such that the Rwy Zero Wind and Climb 
Limit columns may list weights in exceas of the 
structural limit weight. The actual takeoff weight 
must never exceed the structural limit weight. 


The takeoff speed section consisis of an actual 
gross weight column and Vi Vp Vos Va minimum, 
and Y mcg speeds. 


The associated information at the top of the chart 
consists of aircraft, engine, flap configuration, and 
airport characteristics used to determine perfor- 
mance data. This information should be cross 
checked against available conditions. 


The note section on the left side of the chart contains 
speed corrections for V, and Vo and weight cor- 
rections for altimeter setting and wind. Runway 
notes contain information on noise abatement, turn 
procedures, clearway used, etc. The bottom two 
lines provide slush and anti-skid inoperative 
adjustments. 
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21.50.01 
TAKEOFF PERFORMANCE 
INSTRUCTIONS 


WEIGHT DEFINITIONS 


Following are definitions for the weights needed 10 
complete the takeoff data worksheet. 


ADJUSTED RUNWAY ZERO WIND WEIGHT - Ас» 
counts for performance adjustment to the runway 
zero wind weight. These adjustments are usually 
temporary or apply only in particular circumstances, 
Performance adjustments that commonly affect the 
zero wind weight are: MEL/CDL items, or tempo- 
rary changes of runway length. Other adjustments 
may also be specified. 


RUNWAY LIMIT WEIGHT - Accounts for the mini- 
mum field length requirements and is always used 
as a basis for making Vi adjustments. It is de- 
termined by correcting the adjusted runway zero 
wind weight for the effective headwind or tailwind 
component. 


ANTI-SKID INOPERATIVE/SLUSH MAXIMUM 
WEIGHT - Accounts for the loss of rejected takeoff 
capability due to an inoperative anti-skid system or 
loss of performance due to the presense of slush, 
wet show, or standing water. It is determined by 
subtracting specified weight penalties from the 
runway limit weight. Anti-skid inoperative and 
slush adjustments may not be taken at the same 
time. 


The slush restriction is intended to apply only when 
the runway is generally covered by water, slush, or 
wet snow and does not imply that the depth of iso- 
lated puddles #5 a limitation. However, particular at- 
tention must be given the liftoff end of the runway 
where the effects on acceleration are the most Severe. 
Takeoffs will not be made on runways on which more 
than 1/2 inch slush, standing water, or wet snow is 
present. 


CLIMB LIMIT WEIGHT - Accounts for the FAA re- 
quired minimum climb gradient capability. It is de- 
rived from the Climb Limit column of the chart. No 
wind adjustment is permitted. This weight may be 
adjusted for MEL/CDL items. 


STRUCTURAL LIMIT WEIGHT - This is the maxi- 
mum weight at which the aircraft has been certified 
to take off. 


MAXIMUM TAKEOFF WEIGHT - This is the most 
iimiting of all the weights defined above. 


ACTUAL WEIGHT - This is the pross takeoff weight 
as shown on the Load Balance Record. The actual 
weight must neyer exceed the maximum takeoff 
weight. 


21.50.02 
TAKEOFF PERFORMANCE 
INSTRUCTIONS 
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THRUST SETTING DEFINITIONS 


ALLOWABI.F THRUST = This is the maximum level 
of thrust available to meet the takeoff weight 
performance requirements. Allowable thrust EPR 
and Ny are obtained by entering the takeoff thrust 
setting chart with the actual temperature and station 
pressure. 


REDUCED THRUST - This is the level of thrust 
needed to meet the actual takeoff weight perfor- 
mance requirements. Whenever the actual takeoff 
welght із less than allowed by the takeoff chart, the 
actual takeoff weight is matched to the chart to obtain 
4 performance temperature higher than actual 
temperature. The performance temperature and 
dilation pressure are used to obtain an assumed 
trust EPR from the takeoff thrust setting chart. 


TAKEOFF OATA WORKSHEET INSTRUCTIONS 
INITIAL ENTRIES 
All applicable items should be entered on the takeoff 


data worksheet for each takeoff. The following 
steps are lo be accomplished: 


1, Enter actual temperature, wind, altimeter setting, 
and field elevation in the spaces so designated. 


4. Record actual takeoff weight in the ACTUAL WT 
box. 


SPECIAL NOTES 

Review the takeoff chart note section and observe 
any limitations or instructions required to validate 
the performance data computed, such as turn 
required, noise reduction, intersection takeoff, etc. 
These notes may specify a performance adjustment 
to the runway zero wind weight. 

REDUCED THRUST TAKEOFF WEIGHTS 


A reduced thrust takeoff should be made whenever the 
actual takeoif weight permits it. 


The captain may elect to resume the use of allowable 
thrust at any time during a reduced thrust takeoff. 


Restrictions to reduced thrust takeoff are as follows: 
Maximum assumed temperature is 106°F, 


No credit can be taken for headwind. No actual 
or effective tailwind component is permitted. 


FLIGHT HANDBOOK 
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The runway must be clean and dry. 
The anti-skid system must be operative. 


The aircraft must not be operating under any 
weight restrictions that affect the runway 
- zero wind or climb limit weights. 


All EPR gauges must be operative. 


The maximum permissible difference between 
allowable and assumed EPR is . 06, 


To determine reduced thrust takeoff weights proceed 
with the following steps: 


1. Determine the performance temperature as 
follows: 


Seleet a chart entry temperature of 106°F or the 
highest temperature on the takeoff chart if less 
than 106" Е. 


Read the runway zero wind and climb limit 
weights shown opposite the chart entry tempera- 
ture. If the actual weight is equal to or less 
than these weights, use the chart entry tempera- 
ture as the performance temnerature. 


If the actual weight exceeds the runway zero 
wind or climb limit weights a! the chart entry 
temperature, reduce the chart entry temperature 
until the runway or climb weight (whichever is 
lowest) matches the actual weight. Use the re- 
sulting temperature as the performance tem- 
perature. 


Do not use a performance temperature less 
than actual temperature. Check that a perfor- 
mance temperature of less than 106°F does ` 
not fall into the constant EPR area for the 
existing station pressure on the Takeoff Thrust 
Setting chart. Hit does, no thrust reduction is 
achieved and a reduced thrust takeoff cannot 

be made, 


lf the altimeter setting is below 29.70, reduce 
the performance temperature 1°F for each „10 
below 29,70. 


Enter the performance temperature in the PERF 
TEMP space of the takeoff data worksheet. 


2. Enter the runway zero wind weight shown oppo- 
site the performance temperature in the RWY 
LIMIT WT box. 


December 11, 1978 
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TAKEOFF DATA WORKSHEET INSTRUCTIONS (Cont'd) 


3. Read the climb limit weight opposite the per- 


formance temperature. Read the structural 
limit weight at the bottom of the chart. 


Enter the climb limit or structural limit weight, 
whichever is lightest, in the STRUCT/CLIMB 
box. 


Compare the RWY LIMIT WT and STRUCT/ 
CLIMB entries, Seject the lightest weight and 
enter it in the MAX TAKEOFF WT box. 


ALLOWABLE THRUST TAKEOFF WEIGHTS 


Use the following steps when reduced thrust is not 
used for takeoff. 


1. Determine the performance temperature as 


‘yr 


follows: 
If the altimeter setting is 29.70 or greater, the 
actual temperature is also the performance 


temperature. 


If the altimeter setting is below 25. 70, increase 


the temperature 1°F for each .10 below 29. 70. 


Enter the performance temperature in the PERF 
TEMP space of the takeoff data worksheet. 


. Enter the chart with the performance temperature 


and obtain the runway zero wind weight. Enter it 
іп the RWY ZERO WIND space of the takeoff data 
worksheet, 


Enter performance adjustments in the PERFORM- 
ANCE ADJ space. These adjustments could be for 
MEL/CDL items, or temporary change of runway 
length. Check the takeoff chart for any special 
notes that may require a performance adjustment. 


Apply the performance adjustment to the runway 
zero wind weight. Enter the resulting weight in 
the ADJ RWY ZERO WIND box, 

Multiply the effective wind component by the wind 
factor shown on the chart and enter the result in 
the RWY WIND ADJ space. 


Apply the wind adjustment to the adjusted runway 
zero wind weight and enter the result in the RWY 
LIMIT WT box. 


. Apply anti-skid inoperative or slush weight adjust- 


ment as required. Enter this adjustment in the 
ASI/SLUSH ADJ space. 
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21.50. 03 
TAKEOFF PERFORMANCE 
INSTRUCTIONS 


The weight penalty for anti-skid inoperative 15 
shown at the bottom of the takeoff chart. 


The slush adjustment is equal to 10% of the amount 
shown in the RWY LIMIT WT box. 


Subtract the penalty from the runway límit weight 
and enter the result in the ASI/SLUSH MAX WT 
box. Anti-skid inoperative and slush adjustments 
may not be taken at the saine time. 


. Read the climb limit weight opposite the perfor- 


mance temperature. 


Apply any climb limit adjustments for MEL/CDL 
items. 


Read the structural limit weight at the bottom 
of the chart. 


Compare the climb limit and structural limit 
weights after applying the above adjustments. 
Select the lightest weight and enter it in the 
STRUCT/ CLIMB box. 


. Compare the weights entered in the RWY LiMIT 


WT box, ASI/SLUSH box, and STRUCT/ CLIMB 
box. Enter the lightest one in the MAX TAKE- 
OFF WT box. 


. The weight in the ACTUAL WT box must not 


exceed the weight in the MAX TAKEOFF WT 
box. 


TAKEOFF SPEEDS 


Takeoff speeds are determined by entering the speed 
section of the chart with actual weight as recorded in 


the ACTUAL WT box. 


speed figures are computed 


as follows: 


1. 


Determine V inep and Уә min by entering the 
speed section with actual airport tempera- 
ture. Interpolate if necessary. For tempera- 
tures hotter than 105°F or colder than 15°F 
use the last V meg and Y, min shown. Enter 
Ymeg and Уә min in the spaces provided. 


Read the V4 opposite the actual weight. Re- 
duce V, one knot for every 2000 pounds that 
the weight in the ACTUAL WT box is less than 
the weight in the RWY LIMIT WT box, Vy 
may not be less than Vince" 


21.50. 04 
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INSTRUCTIONS 
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TAKEOFF DATA WORKSHEET INSTRUCTIONS {Cont'd} 


Co 


terpolate às necessary between listed tempera- 
tures. For temperatures hotter than 105* F or 
colder than 15°F use the last Y_ shown. V 


. Determine V, by entering the speed section with 
performance temperature and actual weight. In- 
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Conditions: A takeoff is desired from ORD runway 
32H. Actual weight is 400, 000 pounds, temperature 
is 69° Е, altimeler seiting 29.74, and wind 18 


10 knots from 320°. 


i. 


Reduced thrust will be used. 


Enter temperature, wind, altimeter setting, 


may noi be less than V,. Enter V, in the space 


provided. 


Read V4 for the actual weight and enter in the 
space provided on the worksheet. Ya may not 
be less than Ма min. 


THRUST SETTING 


Determine the thrust data as follows! 


=, 


Station Pressure, 


Read field elevation as pressure (1000! - 1.0 in 
Hg.) and subtract from altitneter setting to deter- 
mine station pressure. Enter the station pressure 
an the STA PR line. 


Allowable Thrust. 

Enter the takeoff thrust setting chart with actual 
temperature and station pressure, 
able thrust EPR and N, and enter in the spaces 
provided, 


Assumed Thrust. 


When reduced thrust is planned, enter the takeolf 


thrust chart with station pressure and performance 


temperature and read the EPR. Enter the EPR in 


the assumed EPR space. 


if the performance temperature falls within the 
constant EPR area, no EPR reduction is achieved 
and a reduced thrust takeoff cannot be made. 


When necessary, increase the assumed EPR tu 

meet the maximum permissible difference limit, 
but do not change the performance temperature, 
мсізһін, or speeds previously entered. 


Initial Climb Мі. 


Enter climb thrust setting chart with actual tem- 
perature and read N, opposite takeoff field eleva- 
tion plus 3000 feet. Enter on the INITIAL 
CLIMB N; line, 


SAMPLE PROBLEM 1 - REDUCED THRUST 


The numbered steps in this example correspond with 
the circled numbers on the sample takeoff data 
worksheet, 


Read the allow- 


Veg: and Vy min in the appropriate spaces, 
Compute station pressure. 


2. Enter the actual weight, 


3. Enter the chart with the actual weight (400, 000) 
at 106°. If actual weight is greater than either 
of the weights shown at 106" F, proceed up the 
chart until a temperature 1» Found (1047 F) whose 
weights (runway zero wind/climb limit, which- 
ever is lower) equals, or is slightly greater than, 
the actual weight. Enter this temperature on 
the PERF TEMP linc. 


4, Enter the 194 F runway zero wind weight (402, 300) 
on the RWY ZERO WIND line. Since there сад be 
no wind corrections or performance adjustments 
for а reduced thrust takeoff, enter ihe same value 
inthe RWY LIMIT WT box. 


8. Compare the 10421 climb limit weight with the 
structural limit weight at the bottam of the pure. 
Enter the lowest weight in fhe STRUCT/CLIAIB 
box. 


б. Compare the weights in the RWY LIMIT WT box 
and the STRUCT/CLIMB box. Enter the lowest 
weight in ilie MAX TAKEOFF WT box, 


7. Use actual weight and the FEED CORRECTIONS 
box to determine Vj. Interpolate as necessury. 


н. Use actual weight and performance temperature 
to determine V,. Interpolate as necessary. 

9. Use actual weight io determine V4. Interpolate 
as necessary. 


19, Enter all of the above speeds in their respective 
spaces at the top of the worksheet, 


1]. Use thrust-setting charts to determine FPR 
values. Performance temperature must he used 
to determine assumed-thrust EPR, Actual tem- 
perature is used to determine allowable -thrust 
Nj and EPR. The maximum permissible differen: 
between reduced and allowable ЕРЕ is , 06. 


May 15, 1976 
PLANNING € PERFORMANCE 


SAMPLE PROBLEM 1 (Cont'd) 


1011 #8211-228 JFF 19 POS FLAPS 

CRO 328 LENGTH 10003. ELEV бат. 

2 Cas TAC [ EO GRAD 0,03 
328 ^ (OO Los 

ACT VA-TEMP DEG TEMP ZERO "CLIMB 

син 1] 15 #5 75 135, V2 DEG Е WIND LIMIT 

#50 |159 |159 159 159 160 165 -10 4691 #500 

4453 1157 |157 157 157 158 164 a 4654 2500 
32 152 152 10 4617 4500 D 

148 144 20 45T4 4500 

144 144 38 4538 4500 

3 137 13% #0 4501 азы 

135 135 136 ¡14% +2 4494 4500 

130 130 131 |146 4% ^87 4900 

124 124 124 126 [142 ^6 4480 4500 

123 123 123 120 |139 “8 4477 45009 

123 123 123 117 139 50 44659 4500 

4458 4500 


4450 4500 


FIL 56 4443 4500 

vMCG 117 f117 117 311 5B 4436 4500 
ма MIN 1424142 152 A325 ag 4428 4500 
— а al дә22 $500 

Бе 4415 4200 


REDUCE Vl 1. KT? 2000 16 АСТ 


WT 15 BELOW RwY LIMIT WT bb 44080 #500 

BUT HOT LESS THAN VMCG, 68 4401 #500 

то 4394 4500 

FOR ур USE GREATER OF М2 FOR T2 4387 4500 
Так ЕСЕР WEIGHT OR We HIN Те 4389 4500 (4) 

FOR AMBTENT TEMPERATURE, ть 4373 4500 


4366 4500 


WEIGHT CORRECTIONS 90 4360 4500 

ALT SETTING-FOR EACH „10 iM 82 4335 4500 
HG BELOW 29.70 USE 1 DEG B4 4310 4500 
HOTTER TEMP as 4785 4500 

BB 4260 4449 


WIND-ADJUST Awy ZERO e [IND 


400 610 LBS/KT EFF H.M. 70 4235 4428 
SUB 3360 LOS/KT EFF Fall 92 4206 4368 
92 4177 4349 
96 4148 209 
за #119 4269 
100 4090 4230 


2076 


9 о / 3969 
= 110 3538 041 
2, 00= 115 3872 3951 
120 3805 3861 
AY -/ = 148 127 зе 3765 


SLUSH MAX WT-REDUCE P м LIMIT WT BY 10 PERCENT. 
ASI MAX W- REDUCE R W LIMIT WT BY 14000 185. 


DO NOT EXCEED STRUCTURAL LIMIT WEIGHT 


1011 едн worin AIRLINES 


21.50. 05 
TAKEOFF PERFORMANCE 
INSTRUCTIONS 


AC PACKS 
OFF 


у 278 ү, 147 ү, 157 
Vua //7 уж. /£€Z _ 


ASSUMED ALLOWABLE 
"| дао | .537 | 
INITIAL 
C в 


АА ⁄ _ 


RWY ZERO WIND___ 
PERFORMANCE ADJ(+) 
ADJ RWY ZERO WIND 
RWY WIND ADJ(t) _ _ 


RWY LIMIT WT ROL, 700... 


ASI/SLUSH ADJ(-)- — 

ASI/SLUSH MAX МТ. 
STRUCT/CLIMB.. _ _ — 
MAX TAKEOFF МТ. 
ACTUAL WI_____- 


21.50.06 FLIGHT HANDBOOK 
АКЕ О С | December 11, 1978 
TAREOPE PERF RMANCE 101 TRANS WORLD AIRLINES PLANNING & PERFORMANCE __ 


SAMPLE PROBLEM 2. ALLOWABLE THRUST v, AND BOUNDARY SPEED PLACARD 


Vz SPEEDS Vous SPEEDS 
10° FLAPS FLAPS 


The numbered steps in this example correspond with 
the circled numbers on the sample takeoff data work- 
sheet. 


WEIGHT 

Conditions: A takeoff is desired from SFO runway 10R. | 163 | 430000 M — 158 | 
Actual weight is 400, 000 pounds, temperature is 40°F, — 2mm 
altimeter setting 30. 01, and wind is 10 knots from ИШЕТ | 00.000 | [ 12 | 
100%. There is slush and water on the runway во an | 155 | 39000 W to | 
allowable thrust takeoff must be made. | 18 [2000 ма | 
| — 154 | 376000 W 16 | 

А . . 183 360,000 Ñ w | 

1. Enter temperature, wind, altimeter setting, V meg, ——— a 
and Vy min in the appropriate spaces. Compute | — 149. | 349090 | ы | 
station pressure. 

146 | 320.000 | 15 | 

2 Enter the actual weight LENMELSC ME NUM 
‚оер пе асла мезет, x w [00,0007] өз | 
| б [230000 [128 | 

4. Since the altimeter setting is above 28. 70, actual | 99 | æ | 326 | 
temperature becomes performance temperature. | 137 — [27000 | 54 | 
Enter 40°F on the PERF TEMP line. Ls 26000 | 321 | 


STD. DAY-SEA LEVEL CONDITION 


4. Enter the 40°F runway zero wind weight (466, 300) 
on the RWY ZERO WIND line. There are no MEL/ 


-100 
CDL adjustments in this particular Problem so 
enter the same value in the ADJ RWY ZERO WIND ^ Ма SPEEDS Уве SPEED 
box. 10° FLAPS 33° FLAPS 


= 
m 
a & 
A 


gas 


ШЕ: 
EEE 


IAS KROTS 
Ба thi 


re 


E 


з. Compute the runway zero wind adjustment for the 
effective headwind (7, 000 pounds). Enter the 
value on the RWY WIND ADJ line and add to the 
adjusted runway zero wind value. Enter the sum 
in the RWY LIMIT WT box. 


>» 
gs 


8% 


h. Enter the slush adjustment, shown on the bottom 
of the chart, on the ASI/SLUSH ADJ line. Subtract 
this value from the runway limit weight and enter 
the result in the ASI/SLUSH MAX WT box. 


ta 
е 


38538 BEES 
8288288 


EIEE 
EE 


| 8 | 

88 

166 
| 165 | 
| 189 | 
162 | 
| 180 | 
| 15$ | 400060 | 
| . 157 — | 390,000 | 
|. 153 | 


г. Compare the 40°F climb limit weight with the 
structural limit weight at the bottom of the ehart. 
Enter the lower value in the STRUCT/ CLIMB box. 


Ва! 
8 


STD. DAY SEA LEVEL CONDITION 


5. Compare all of the boxed weights and enter the 
lowest in the MÀX TAKEOFF WT box. x 


9. Use actual weight and the SPEED CORRECTIONS TAKEOFF WITH ONE ECS PACK ON 
box io determine Vj. Interpolate as necessary. 
Use the following steps when operating one ECS pack 
10. Loe actual weight and temperature to determine with engine bleed air: 
Vp interpolate as necessary. 
I. Obtain the Runway Zero Wind and Climb Limit 
weights from the Takeoff Performance Data 
chart. Use the performance adjustment block 
to reduce the Runway Zero Wind weight by 
4000 pounds. Reduce the Climb Limit weight 


by 4000 pounds. 


Il. Use actual weight to determine Vo: Interpolate 
45 necessary. 


12. Enter all of the above speeds in their respective 
Spaces at the top of the worksheet. 


ы 
а 


Obtain the EPR from the Takeoff Thrust setting 


13. Use actual temperature with the thrus t- setting 
| chart and reduce by . 005, 


chart to determine EPR and №. 


21.50.07 
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SAMPLE PROBLEM 2 (Cont'd) AC PACKS 


1011 AB211-22B GFF 19 POS FLAPS 
аға OR LENGTH 10600. ELEY 10. 


JR Or. x qn К gg? 


TEMP ZERO 
ASSUMED ALLOWABLE 
«аға 4500 


e б еза 4500 INITIA 
44 даж9 4500 ` 
TEMPZO RO "с дтм20д.д/ 


4 50 
440 


157 1159 159 159 166 
154 156 156 158 
152 153 


165 -10 #863 4500 


46 4642 4500 
+8 4635 4500 
5% 4628 4500 
52 #621 4500 


54 4614 4500 
56 4607 4500 


v BC 116 119 эй 4600 4500 
y2 SINR 43 60 4593 4500 
a — ы? 4585 4500 


|Ж” SPEED CORRECTIONS “w f Ба «577 4500 
REDUCE Vl 1 КТИ 2000 LB АСТА 
мт 15 BELOW Rv LIMIT МТ 
Ыт NOT LESS THAN VMCG. 


RWY ZERO и. 22,3020. 


PERFORMANCE ADJ (+) — mn 
ADJ RWY ZERO WIND 66,300. 


RWY WIND ADJ(+)__ 


RWY LIMIT WT 43,300. 
ASI/SLUSH ADJ(=)— 


ASI/SLUSH MAX МТ. 


bb 2570 4500 
b B 4542 4500 
ro 4554 4590 
?2 Aé 4500 
74 4538 4500 
га 4530 #500 


FOR V2 USE GREATER OF ¥2 FOR 
TAKEOFF WEIGHT OR Ve MIN 
FOR AMBIENT TEMPERATURE. 


7B 4523 4500 
Bü $515 4500 
82 4510 %500 
на +5 05 4500 
ВЫ $4 Ho 4500 
48 4465 4500 


WEIGHT CORRECTIONS 
ALT SETTING-FOR EACH „10 IN 
HG BELOW 29.70 USE 1 DEG 
HOTTER TEMP 


WIND-ADJUST RwY ZERO WIND 
ADO 700 LES/KT EFF Hew, 90 4449 4500 
92 $414 4500 


SUB 3340 LBS/KT EFF Т.Н. 
^ 94 4384 4561 
(5) 9b 4355 4420 
98 £325 4379 
47 100 4255 5338 
3,300 102 4263 4300 
400 eoo 104 4231 4262 
, 106 4199 4223 
Ш 108 #167 5185 


110 6134 4147 
115 4044 4055 


72, 2 
/$O -B7 213 KTS 120 3995 3963 


L] тх. 
A : AT= КЕДЕ P В 1 Das. 


DO NOT EXCEED STRUCTURAL LIMIT WEIGHT 


430,000 


—— © 


OOO © © o eO 


© 
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GENERAL 


Landing charts are primarily planning charts. Their 
purpose is to determine а maximum landing weight 
for the runway aud conditions forecast for the time 
of arrival. 


The Airport Landing Gross Weight Duta charts provide 
landing weight intormation computed for 33° flaps for 
all conditions. 


The weights shown in the Max Weight Zero Wind col - 
umns may be in excess of the maximum certificated 
lunding weight, if sufficient runway length is available. 
The weights are shown in this manner to provide landing 
performance guidance, should an emergency situation 
dictate an overweight landing. 


There are two weights listed on the landing charts that 
Inay normally never be exceeded at the actual time of 
arrival, These weights are: 


The maximum vertificated landing weight. 


The weights listed in the Wet Dispatch or Arrival 
Below 3/4 or 4000 RVR column. Тһе weights in 
this column are an arrival limit only when the 
visibility is less than 3/4 mile or 4000 RVR at 
the time of initiating the approach, 


CHART DESCRIPTION 
AIRPORT COLUMN 


The Airport column contains the station identification, 
aircraft model, runway number und runway length. 
When special information about a runway is required, 
the runway number will be preceded by an alphabetical 
собе, The information will then be listed in the station 
block. Runway lensth is measured from the landing 
displaced threshold if applicable. 


DRY DISPATC!I COLUMN 


The Dry Dispatch column is based on stopping within 
60% of the runway length without using reverse thrust 
and contains all the data necessary to determine run- 
way limited landing weights for normal operations. It 
includes the maximum weight zero wind gross weights 
and the headwind and tailwind accountability faetors 
used to adjusi the zero wind weight for the actual wind 
component. 


WET DISPATCH OR ARRIVAL BELOW 3/4 OR 
4000 ВУК COLUMN 


The weights in this column are based on a require- 
ment to have 15% additional runway over the dry dis- 
patch requirements whenever the runway is forecast 
to be wet, or whenever an approach is made with less 
than 3/4 mile or 4000 RVR visibility. This is actually 
two columns combined into one. The wet dispatch 


TRANS WORLD AIRLINES 


PLANNING & PERFORMANCE 


LANDING INSTRUCTIONS 


part applies only ul the time of dispatch. The arrival 
below 3/4 or 4000 ВУК part is a limitution unly at the 
time of initiating the approach. 


This column is used to plan for an appropriate lundiny 
weight when the urrival runway is forecast to be wet 
or slippery. A forecast wet or slippery runway is 
defined as follows: 


Precipitation heavier than light when the tempera- 
ture 1s 26°F or higher. 


If the forecast calls far precipitation io end, the 
runway shall be considered to be wet or slippery 
for at least 30 minutes after the end of tbe fore- 
Cast, 


Where probability of precipitation 15 forecast, 
whether continuous or intermittent, 50% or 
greater is considered wet. 


When the visibility із below 3/4 mile or 4000 RVR at 
the time al initiating the approach, the weights-in this 
column are an actual limit and should not be exceeded. 


ANTI-SKID INOPERATIVE COLUMN 


The anii-skid inoperative weights take into account 
the increased stopping distance that may be required 
with anti-skid inoperative. This column applies only 
when being dispurched with anti-skid inoperative. An 
anti~skid inoperative dispatch must always be a dry 
dispatch, 


AIRPORT TEMPERATURE LIMITS COLUMN 


The Airport Temperature Limits column contains intar- 
mation based on go-around capability and maximum vert 
ficuled temperature limits. This column is a required 
consideration only at the time of dispatch. 


Airport Critical Temperature: 


The airport critical lernperature is the hottest 
temperature that a missed approach can be made 


at maximum certificated landing gross weight. 


Two missed approach configurations are used 

to determine so-around capability. They are the 
engine out missed approach figured with gear up 

and flaps 10°, and the all engine missed approach 
figured with gear down and Maps 33°. The airport 
eritical temperature is based on the most restrictive 
of these capuhilitics. 


The Pounds Fer ° F Above Crit Temp factor allows 
the certificated lunding weight to he adjusted far 
the loss in performance above critical temperature. 


20, 165.01 
21.50, 61 


Oct-10-74 
Oct-10-74 


P & P Page 
FHA Pare 


101 


LANDING INSTRUCTIONS 


CHART DESCRIPTION (Солға } 


Maximum Airport Operating Temperature: 


The maximum airport operating temperature ls a 
limitation established in certification. Dispatch io 
а destination forecasting а temperature in excess of 
ihe maximum airport operating temperature is not 
permitted; however, landing is permitted if the 
actual temperature on arrival cxceeds maxinium 
airport operating temperature. 


MAXIMUM PLANNED LANDING WEIGHT 


To determine the maximum planned landing weight, 
proceed ag follows: 


TRANS WORLD AIRLINES 
PLANNING & PERFORMANCE 


Runways clean and dry: 


No tailwind is permitted on runways shorter 
than 6000", 10 knots tailwind is permitted on 
runways of 6000' and longer. 


Runways NOT clean and dry: 


No tailwind is permitted on runways shorter than 
6500'. 5 knots tailwind is permitted on runways 
of 6500" to 7000', provided the total surface wind 
is 10 knots or less. 10 knots tailwind is permitted 
on runways of 7000 and longer. 


SLUSH 


To avoid damage to the aircraft, landing shall not be 


1. Select the desired airport, aircraft model, runway made in standing water, slush, or wet snow in excess 
und landing column, Read the maximum zero wind of 1" depth. This depth limitation is intended for 
weight, general conditions of the runway and not isolated 

puddles, However, particular aticntion should be 

г. li zero wind weight is less than maximum certifi- given to the approach end of the runway in evaluating 
cated landing weight, and a headwind component is this condition. 
forecast, Lhe landing weight may be increased by 
the actual headwind component in knots times the OVERWEIGHT LANDING 
Add Lbs/Kt. HW value. The landing weight may be 
increased only to the maximum certificated landing An overweight landing is defined as a landing made at 
Bross weight. a weight greuter than the maximum certificated land- 

ing weight. When a landing is made over the maxi- 

3. If a tailwind is forecast, reduce the maximum mum certificated landing weight, note in the logbook 
weight zero wind by ihe actual tailwind in knots that an overweight landing was made and indicate 
times the Sub Lbs; Kt. TW value. An actual tail- whether the landing was ‘normal! ur "hard," An 
wind of 10 knots may поі be exceeded. overweight landing inspection will be conducted. 

Additionally, the emergency authority form must be 

4, Check the airport temperature column and deter- completed. Refer to the Flight Operations Policy 
mine missed approach capability. If the forecast Manual for detailz. 
temperature is in excess of the airport critical 
temperature but below maximum operating In the event that some emergency exists necessi- 
temperature, subtract the product of the excess tating a flight return or an unscheduled landing en 
temperature and the Sub Lb/? Е from the maximum route, use the following guidelines to determine the 
certificaled landing gross weight. need for fuel dumping. 

When an MEL/CDL item requires reducing the ALL ENGINES OPERATING 

published critical temperature below the forecast 

temperature, reduce the Max Structural Weight SCD - Fuel should not be dumped provided aircraft 

by ihe published Sub Lb/*F factor in the normal weighi is equal to or less than the maximum land- 

manner, If à Sub Lb/^F factor is not shown, use ing weight determined from the landing gross weight 

2100 Lb/?F, charts. The maximum landing weight is determined 
in ihe normal manner except that it can exceed the 

5. The maximum planned landing gross weight is the maximum certificated landine weight and critical 


lesser of the cross weights calculated above and 
should never exceed the maximum Certificated 
landing weight. 


TAILWIND LIMITS 


iemperaiure adjustment is not necessary. 


A headwind component cannot be used to increase the 
maximum landing weight above the maximum certifi- 
cated landing weights. If a taliwind component exists, 


it must be used ia reduce the published muximum zero 
The foliowing tailwind limits apply at the actual time wind landing weight. 
of arrival. 
H aircraft weight is greater than the maximum landing 
weight determined from the landing charts, weight shoula 
be reduced by dumping fuel to the maximum landing 


weipht, 


P & P Page 
FHB Page 


Oct-10-74 
Oct-10-74 


February 15, 1978 
PLANNING & PERFORMANCE 


1011 trans woriD Ажимез 


OVERWEIGHT LANDING {Cont'd } 
ONE ENGINE INOPERATIVE 


Fuel should be dumped to the lowest of the maximum 
landing weight determined under All Engines Operating, 
or the engine out missed approach limit weight, To 
determine the engine out missed approach weight, use 
the Engine Out Maximum Landing Gross Weight Charts i 
this section. 


BRAKE ENERGY 


Whenever the brake temperatures go into the red 
area a minimum of fifty minutes ground time should 
be observed unless maintenance ascertaina a shorter 


period, 


21.60. 03 
LANDING INSTRUCTIONS 


21.60.04 


LANDING INSTRUCTIONS 


1011 trans woniD Атимез 


ENGINE OUT MAXIMUM LANDING GROSS WEIGHT 


TEMPERATURE - °F 


ALTITUDE - 


February 15, 


1978 


PLANNING € PERFORMANCI. 


449.0 
446.0 


433,0 
430.0 


426.0 


379. 
377,0 


SAMPLE: IF THE TEMPERATURE IS 97^ P AND THE FIELD ELEVATION із 3000 FT., 


THE AIRCRAFT WEIGHT CANNOT EXCEED 428, 000 L B5. 


ENGINE OUT MAXIMUM LANDING GROSS WEIGHT. 


ТО MERT 


ТИЕ, 


NOTE LANDING GROSS WEIGHT MUST МОТ EXCEED RUNWAY 


LIMITED WEIGHTS ON LANDING CHARTS 


T 


AIRPORT 


MAX SUB 
STATION RUNWAY RUNWAY Í| WEIGHT LKT 


1911 LANUENG DATA T ZERO ACTUAL 
PAGE 1911 11 | BEC FA NUMBER LENGTH WIND TW 


AL Вис ER QUE, NEw MEXICO 
AL ВТЕ AUF TNT! AMT, 
ALT. S457 FT, 
T TEMPORAL Y RWY LENGTH 
Din TD WIP, 


222. _ | | KAL l. 


AMABILLI, TEXAS 2 о { + : 93101 117 


VIVO 1H9I3M 55089 ONIONVA 180481У 


AMARE LE Alk TERMENAL | 
ALT, tho FT, 
ATLANTA, CEGRGIA — — 520025 6370) 128 
HART*SETFLDL ATLANTA INT'L 4 H 505060 азап 
ALT. орь ЕТ, & 50803 : 
K ГЕН LANDING DuE ТП : z 577023 
DISPLACEO 575. 
AALT МОВЕ. MARYE AND 300090 Р 6470 129 
BRBALT-wA&HM TNT AL 5790301 ва Bol 
ALT. 146 FT, 
BANGOR. MAINE liri [asc Таз Газа Bool Та за Бозово — al za Ua od ^ wel Ge 7 
AANGEH ІМТЕРМАТ TONAL 
AMT TÜR HAS SACHUSFITE и ` | тето F39e000] ol твоо Ізоввса| 2060) гой 130 | — 
LAGAN INTERNATIONAL APT, n 
ALT. ¿0 FT. г 
* TO BT, USEC WHEN YE3“1 LS Into 
hla ІМ HARBOR, n 
Y DAY WFO ONLY. ü 
n 
ü 
a 
г 
RRUSSEL S, HELGIUM 772 Ги I 3220| Gece қ, I E ol rarolarsıoo ol assot 129 | 
BRUSSELS NATIONAL APT, ü ü 
ALT. 180 Fi, ñ ü 
K ¿ER L ANDING GUE TO б d 
DISPLACED 6/5. È a 
EIGHT DR [FR DUE ТП G 9 
ОТАРЫ ALEC THESHOLG, ы Ü 
0 0 
TA 
FOLLOWING MAXIMUM CERTIFICATED LOG, WT. Y > DENOTES NEW DATA 
1011 1011-190 À FOR ADDITIONAL TW RESTRICTIONS 
358,000 368,000 4 SEE LOG INST IM FHB 


ІІ 


14УЯЭЧЯІУ 131 
амин атом SNYAL 


WET Dsp or Arrival] ANTI SKID-INOP | APT TEMP LIMITS 
AIR 
IRPORT DRYD | Below x, or 4000 RVR | Missed APP] — | 


MAX 
STATION AUN WAY AUNWAT WEIGHT 


1014 LANDING DATA ФЕНО 
PAGE 1211,07 | DEC 78 NUMBER LENGTH 


CHICAGO. TLL INGOTS 
О" HARE INTERNAT LOM AL. АРТ 
ALT. S&F FT. 
ü нос БНОНТ DF 
INTERSECTION, 
K IFR LANDING DUE Tfi 
DISPLACEC Gf5. 


Good Ср г 


Сімсімматт, OHIO 
GREATER CINCINNATI] АРТ, 
890 FT, 


CLEVEL ANO. OHIO 
HOPKINS [INTERNAT [OMAL 
ALT, 792 Fl. 


СО СААС SPRINGS. COLD. 
CITY OF COLO SPRINGS MUN 
DAY USE ONLY. 


СПЕ име! „Оно. 
PORT COLUMBUS [INTL APT. 
817. 416 ЕТ. 
K [FR LANDING QUE ТО 
DISPLALED 675. 


DAYTOM, OHIO 
сох DAYTON MUN. 
Ат, 1008 FT, 


DENVER, COLOR ATO 
STAPLETON INTIL 
ALT. 5331 FT. 


DES MGINFS. ПОША 
DES MOINES MUNICIPAL APT 
ALT. 957 FT. 


PETROL. MICHIGAN 
METRO WAYNE COUNTY ART, 
ALT, &39 FT, 


NOTE:PLANNED LDG. WT. MUST NOT EXCEED THE 


@ SUB. FROM CERTIFICATED LOG WT 


FOLLOWING MAXIMUM CERTIFICATED LDG. WT. | > DENOTES NEW ВАТА 
\ 
\ 


MANOT AUTHORIZED 
1011 1011-100 FOR ADDITIONAL TW RESTRICTIONS 
358,000 368,000 


LLOL 


SEE LDG INST. IN F.H B. 


1IVIDIIV ІЗ 
SINITY атом SNY! 


VIVO LHOIM SSOYD омамуп 130d3lv 


AIRPORT 


STATION 
10611 LANDING DATA 
PAÁGF 1311,73 | БЕС FRA 


ПИВІ ie, ТРЕ AND 
ГБ] ТА ALAPART 
ALT, 227 FT, 
ЕПИОМТ ма SLT А САНАБА 
FOSONTON ENE tL АРТ 
ALT. 2371 FT, 


FORT LAULERDALEs FLOR ECA 
HOLL YATE [NTL айт, 
мг, 


FRANKFURT, GERMANY 
FR &NFFiI- TAM ATA AIRPORT 
144 FT, 


GANDER, AFRECUMNOL АМО 
ПАМСЕР | ТЕН МАТ [NNAL АРТ 
ALT, 446 FT, 
K, IFR LANMING DUE ТО 
NISPLALEE Gro. 
GEMEVA. "AIT? EHL AND 
LHENTFRIM АРТ, 
Alt. i411 FT, 
қ IFA LANTING DUE TO 
DISPLACEC 0/5. 
GLAS GH П.К a 
GLASGOW арт, 
ALT. Zà FT, 


6005. NEWFOIINOL AND, 
DOSE ATREORT, 
Аі Т, 160 Ff, 
K JF? LANDING DUE TG 
CISPLACEC САЗ, 


HALIFAX». NOVA SCOTIA 
HALIFAX INTERNATINHAL 
ат? FT. 


INDIA af О Ева INDIANA 
HER CENE ALRPTIBT 
TIT FT, 


RUNWAY 
NUMBER 


RUNWAY 
LENGTH 


*3537) 
190730 


+ ~= — 


5020221 
509909 


435510] 
534521 


$0003 


WET Dsp or Arriva! 
Below % or 4000 AVR 


4530 128 
6330 
649C 


6360 130 
&z TÜ 


129 


> 
BA 
"9 
O 
au 
шш 
г- 
> 
ғ 
о u 
=> 0 
Ф > 
a > 
м 
= 
m 
Q 
шщ 
me 
O 
>» 
— 
>» 


SINAY OOM SHYNI 


NOTE: PLANNED LDG. WT. MUST NOT EXCEED THE | 
FOLLOWING MAXIMUM CERTIFICATED LDG, WT. | 

\ 

\ 


@ SUS. FAOM CEATIFICATEN LOG WT 
> DENOTES NEW DATA 
НА NOT AUTHORIZED 
FOR ADDITIONAL TW RESTRICTIONS 
SEE LOG. INST IN FHB 


1011 1011-100 
358,000 


ІСІ 


360,000 


WET Dsp or Arrival] ANTI SKID-INOP | APT TEMP LIMITS 

Below % or 4000 RVR Ñ Missed APP] | 
МАХ 

STATION RUA WAT RUNWAY WEIGHT 


10911 L4NUING QATA NUMBER LENGTH WIND 
PAGE 1911.06 I DEC 7а 


AIRPDRT 


JACKSONVILLE. FLORIDA 2408990 

JACKHSERWILLE INT'L АРТ, 650600 
Tr 29 ЕТ, 

KANSAS CITY, M"ISEOURT 00090 

KANSAS CITY INT*L АРТ, 500000 

ALT. 1025 Ff, 500000 

қ IFR LANDING ІШЕ ТП 500050 

DISPLACE 5/5, 

КЕР АУ К, ICELAND 500009 

КЕРТ АУК AIRPORT 4202020 

149 FT, 500000 

LAS VEGAS, NEVADA 599979 

MC CARRAN TMT ERNAT [ONAL 500000 

ALT, 2171 FF, 496200 

509000 

LIS@CH. PORTUGAL 00005 

LFSBIN ALBPORF 458100 

374 ЕТ. 500000 

€ NU. AND 500022 

AIRPORT 530000 


LONDCH, ENGLAND 449700 
HEATHROW ATP PORT 
ALT. BO FT, 
т TEMPORARY ошу K ENLTH 
ВНЕ TO НІР, 


LONG НЕАСН, CALIFORNIA 
LONG REACH AIRPORT 


LAS ANGELES. CALIFORNIA 

{05 ANGFLES INFtE APT, 
ALT. 176 ЕТ. 

+ ТЕК LANDING PUE Ti 


ОІБРІАСЕр G/S. 
AR AR ING STAENGSH WT 
LÍMITES TD 323,000 Las. 
BEA) TEG УГКРКОТИ WT 
LIMITED TD 125,904 LES, 


NOTE: PLANNED LDG. WT. MUST NOT EXCEED THE М Ж SUB FROM CERTIFICATED LOG МТ — 
FOLLOWING MAXIMUM CERTIFICATED LDG, WT. N > DENOTES MEW DATA О 
\ танай 
l uml 


N.A NOT AUTHORIZED 
1011 1011-100 FOR ADDITIONAL TW RESTRICTIONS 


SEE LDG INST iW ЕН В. 


358,000 388,000 


534708 Y QQIOM МҮШ 


13V 8423MIV ІЗГ 


WIET Пер or Arrival] ANTI SKID-INOP | APT TEMP LIMITS 
Below % or 4000 AVA | Missed APPT | 


MAK 
AUNWAY RUNWAY WEIGHT 


111 СЕО ara ZERO 
PAGE 1911.08 1 DEC Tü NUMBER LENGTH мно 


AIRPORT 


LOU [Sv ПЕР, KENTUCKY 1 4527300 

STANCIFORD FEEL D 417505 
ALT, 49? ЕТ, 

LYON. FRANCE 5009200 

SATOLAS АРТ. 500000 
ALT. Als ЕТ, 

K (ЕР LANDING DUE 


DISPLACFD 675. > 


MADRID. SPAIN 
BARAJAS AIRPORT 
ALT. 1998 FT, 


MANCHESTER, ENGE AND 
MANCHESTER AIRPORT 
ALT, 254 FT. 


MARSEILLE, FRANCE 
MARIGHANE AIRPORT 
ALT. 66 ЕТ. 


МГАРТ, FLORIDA 
M[AMT TATERMATIONAL 
ALT. 10 FT. 
қ IFR LANDING EUF 
DESOLACE 0/5, 


MILWAUKEE I SCUNSIN 
GENERAL MITCHELi FIELD 
ALT. Fel FT, 
K IFR LANDING DUE ТО 
PTSPLACEL 5/5, 


MIRAFAPEL ES. МІНМЕЗІ ТА 
MENNES ACLS ST PAUE INTL 
ALT. Зай ЕТ. 


ЧОМТЕЕ AL , Ol ELS CANADA, 
MONTRFAL FMIRABEL INT'L. 
РТ) FT. 


VIVO LH9I3A SSOYO оманмутп 180481 


NEWARK. МЕМ JERSEY 
NEWARK ІМТЕЕМАТІПМАЦ APT 
ALT, 1A FT. 


NOTE:PLANNED LOG. WT. MUST NOT EXCEED THE | 
FOLLOWING MAXIMUM CERTIFICATED LDG. WT. \ > DENOJES NEW DATA 

| 

| 


WR SUB FROM CERTIFICATED 106 WT 


N A.NDT AUTHORIZED 
FOR ADOITIONAL TW RESTRICTIONS 
SEE 106. INST IN FHS. 


1011 1011-100 
338,000 368,000 


1IIVIDIIV 13f 


SIN OTIOM SHE 


LLOL 


AIRPORT 


STATION 
LANDING JAT 


1211.16 1 


19341 
AAGF DEC 78 
MENOR Grs Via УПАК 
“FEMART A[RPURT 

àT| ЕГ, 


WEW YORK, МЕн YORK 
JaF, KENNER? INT*L 
ALT, іг FT. 


NEW YHA а. НЕМ TORK. 
{A GUABETA AIRPORT. 
ALT. 77 ЕТ, 


МІСЕ, FRANCE 
COTE D AZUR SIRPORT 
ALT. 13 FT. 
т TEMPORARY RWY LENGTH 
ПНЕ Том. 


Пак ANUS. Cal TFÜRNTA 
METRO OAKLAND [NF'L АРТ. 


DK LAFDUMA CITY, OKLAHOMA 
WILL ROGERS WORLD APT. 
ALT, 120% FT. 


"REL ANDO, FLA. 
ПВЕАКОС INTFL APT. 
ALT. qh FT. 


ОТТАМА, CANADA 

ОТТАВА ІҢТЕНМАТІПМА, АРТ 
ALT. 314 FT. 

N NIGHT USE ONLY. 

n DAY USE ONL т. 


PALM 5PHINGS CALIF. 
PALM SPRINGS MUN APT. 
ALT. 468 FT. 


RUNWAY 
NUMBER 


RUNWAY 
LENGTH 


au Gow аа 


ooo tm 


WET 05р ог Arrival 
Below % of 4000 RVR 


NOTE: PLANNED LDG. WT. MUST NOT EXCEED THE 
FOLLOWING MAXIMUM CERTIFICATED LDG, WT. 


350,000 


1041 


1011-108 


368,000 


\ 
| 


ANTI SKID-INOP q APT TEMP LIMITS 


MAX 


4 


WEIGHT 


¿ERO 
WIND 


3584800 
291000 


@ Sua FROM CEATIFICATED 106 WT. 
> DENOTES NEW DATA 


NA 


WOT AUTHORIZED 


FOR ADDITIONAL TW RESTRICTIONS 
SEE LDG INST IN F H B 


VIVO ¡HOM S5SO49 ONIONVI фаодагу 


ЦО! 


liV323IV 13 


SINN QUO SHYNI 


WET Dsp ог Arrival 
Below % or 4000 RVR 


ANTI SKID-INDP | APT TEMP LIMITS 


AIRPORT — 
\ Missed APF] | 


RUNWAY 
NUMBER 


RUNWAY 
LENGTH 


STATION 
1011 LANEINC CATA 
PAGE 1011.07 t OEC та 


РА ПОМ ES. CALIFORNIA 

AIR FORCE PL ANT ша 
BLT, #547 FT, 

K IFA EBNEGING DUE Те 

hISPL ACEC Gs, 

Dü DAY 145€ ПА Y, 

PARIS. FRANCE 

CHARLES DE GAULLE INT'L 

FAT FT, 

PARTS, FRANCE 

DREY ALRPORT 

ALT. 242 FT, 


"cO 


PHILADELPHIA, РА, 
PHILADELPHIA INT'L АРТ, 
ALT. 23 ЕГ. 


500097 
500009 


[m Е 


= ~ = 


59000 2 
5000020 
394793 
5200002 


PHOEN X, ARIZONA 

SKY HARPOR INT'L AIRPORT 
ALT, 1128 FT, 

T TEMPORAR Y RWY LENGTH 

DUE TO WIP, 


6470 1га 


500092 


PITTS nVAGHe PENNSYLVANIA 
GREATER PITTSBURGH INT'L 
MT, 1:03 FT, 


аза! 125 
6400) 

5340 
6110 


пауза агу 131 


PRFSTWICK, ЕМА AND 
PRESTWICK i[RPDRT 
ALT. 66 FT. 

k ІҒЕ LANDING DUE TO 
DISPLACE 675. 
SACRAMENTO, CALIFORNIA 
SACRAMENTO METROPOLITAN 
23 Fl, 
АТ. ЛПБГРЕ. MISSOURI 
BNSELRANS МЕМОВЦА| АРТ, 
Нав FF, 


VIVO ІНӘІНМ 55049 ONIGNYVT LIOdAIV 


| SUB FROM CERTIFICATED 106. WT 
> DENOTES NEW DATA 
| НА МОТ AUTHORIZED 


NOTE: PLANNED LOG. WT. MUST NOT EXCEED THE 
FOLLOWING MAXIMUM CERTIFICATED LDG. WT. 

1011 1011-100 
358,000 368,000 


FOR ADDITIONAL TW RESTRICTIONS 
SEE LOG INST IM EH B 


по! 


SINE QTEOM SMVYSI 


WET Бор or Amval] ANTI SKID-INOP | APT TEMP LIMITS 
Below X or 4000 RVR | Missed APP] | 


МАХ МАХ 
RUNWAT RUNWAY WEIGHT WEIGHT 


AIRPORT 


STATION 


1011 LANDING САТА NUMBER ZERO ZERO 
PAGE 1211,04 1 ПЕС Te BE LENGTH WIND 


ST.LUJTS. MISSOURI 
LAMBERT ST. LOUIS INTEL 
599 FT, 


SAN DIETO„CALIFODANTA 
SAM ОТЕСО INT'L ART, 
ALT, 19 FT, 
к TFR LANTING DUE ТО 
DISPLACEL 5/5. 


SAN FRANCISCO, CALIF, 
SAN FRANCISCO INT" APT, 
ALT. 12 FT. 

к TFR LANDING DUE YO 
DTSPLACEC 0/5, 
TEMPORARY RWY LENGTH 
CUE TO МІР, 


SAN JOSE: САМ ТЕПЕМТА 
SAM JOSE MUNICIPAL APT. 
56 FT, 


SANTA МАРТА. AZORES 
SANTA MARIA ATRPORT 
108 ЕТ. 


SHAMNGN, TREL AND 
SHANNON aT RP ORT 
ALT, 47 FT. 


ЧУНУ 13r 


STANSTED, ENGLAND 
STAMSTED AIRPORT 
ALT. 347 FT. 
P PRIOR PERMISS TON 
REQUIRED. 


SYRACUSE, NEW YORK 
STRACUSE-FSNCOCK TAT L 
ALT. 421 FT, 
T TEMPORARY ANY L ENCTH 
DUE ТО WIP, 


TAMPA, FLORECA 
TAMPA INTERNAT ICIHAL АРТ, 
ALT. 27 FT, 
K [FR LANDING ІШЕ TO 
ПЕЗРГАСЕС 6/5, 


VIVO IHSIIM 55019 ONIONVI 13Od3l 


NO TE:PLANNED LDG. WT. MUST NOT EXCEED THE 
FOLLOWING MAXIMUM CERTIFICATED LDG, WT. 


dk SUB FROM CERTIFICATED LOG WT 
> DENOTES NEW DATA 
НА МОТ AUFHORIZEO 


A A ші i 


LLOL 


1011 1911-100 FOR ADDITIONAL TW RESTRICTIONS. 
358,000 _ Г 368,000 SEE LOG. INST (M F.H B. 


SIMITIIY аттай SMYNI 


AIRPORT WET 05р or Arrival] ANTI SKID-INOP ҚАРТ TEMP LIMITS 


Below % or 4000 RVR \ Missed APP] | 
ADD SUB 
STATION RUNWAY AU AWAY LB KT | LB:gT 
ҮЗІГІ Lancing DATA NUMBER LENGTH ACTUAL| ACTUAL 
PAGE ОТЕП | BEC FH 


TRAPATT OC. CANADA 

TOROANTS |фЪТЕКМАТ IMAL 
ALT. пъп ЕТ, 

қ РЕН L ANGING ІШЕ TO 

nhIsSPL af FE 525. 

TUES, АВЪР МА 

THES TY | мтремат Гимар APT 
мі, 26% FT. 

ТА, URL š IMA 

TULSA TH TERA AT PINAL АРТ, 
ALT. OTA ЖТ, 

WASHINGTON. Che 

СЕ ЕЕ INTERNATIONAL АРТ 
ALT. 313 Ff, 

WIMDSUR LECK $+ CONN. 

RRAOLEY | МТЕРМАТ FONAL 
ALT. 173 FT, 

WINNIFEG» CANADA 

WINKEPER INT'L APT. 
АТ. #83 FT. 

D nay USE ONLY. 


6750} 120 
9140 | 


382290 өтіс 12? 
522900 6430 
379300 6150 

8960 й 

9940 

6560 


вето 129 
140) 


52530 
6540 
6040 


PF a PL uten е МО —ar. 


@ SUB. FROM CEATEFICATEO LOG WT 


NOTE: PLANNED LDG. WT. MUST МОТ EXCEED THE 
FOLLOWING MAXIMUM CERTIFICATED LDG, WT. Z DENOTES NEW DATA 


| 
1011 1011-100 À FOR ADDITIQNAL TW RESTRICTIONS 
358,000 368,000 | SEE LOG INST IN FHB 


101 


o КА} 


VIVO 1H9I3M 55049 ONIONVI 1304841 
14V 323IV 135 
ЎЗМУ QIYOM SMWEI 


